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TABLE A-1
: BIRCHWOOD POWER
SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS
UNIT NO. 1 INLET

TEST DATA:
Test run number 2 3 4
Location Unit No. 1 Inlet
Test date 9/15/99 9/15/99 9/15/99
Test time period 0742-1109 1218-1529 1646-1955
PROCESS DATA:
Unit Load, MW 236 236 236
Coal feed rate, Ib/hr. 179700 177500 177400
Coal Btu content, Btu/lb. 11920 11810 11760
Heat Input, 10° Bu/hr 2142 2096 2086
SAMPLING DATA:
Sampling duration, min. 140.0 140.0 140.0
Nozzle diameter, in. 0.191 0.195 0.191
Cross sectional nozzle area, sq.ft. 0.000199 0.000207 0.000199
Barometric pressure, in. Hg 30.14 30.14 30.14
Avg. orifice press. diff., in H,0O 0.48 0.52 0.47
Avg. dry gas meter temp., deg F 89.6 89.3 86.4
Avg. abs. dry gas meter temp., deg. R 550 549 546
Total liquid collected by train, m! 103.8 114.2 114.4
Std. vol. of H,0 vapor coll., cu.ft. 4.9 54 54
Dry gas meter calibration factor 1.0098 1.0098 - 1.0098
Sample vol. at meter cond., dcf 52.681 55.932 52.762
Sample vol. at std. cond., dscf " 51.522 54.736 51.902
Percent of isokinetic sampling 101.2 104.9 105.9
Sample vol. at std. cond., dscm " 1.459 1.550 1.470
GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis 13.1 13.1 13.4
0,, % by volume, dry basis 5.9 5.8 5.7
N,, % by volume, dry basis 81.0 81.1 80.9
Molecular wt. of dry gas, 1b/Ib mole 30.33 30.33 . 30.37
H,0 vapor in gas stream, prop. by vol. . 0.087 0.089 0.094
Mole fraction of dry gas 0.913 0.911 0.906
Molecular wt. of wet gas, Ib/lb mole 29.26 29.23 29.21
GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H,0 9.20 -9.20 -9.20
Absolute pressure, in. Hg 29.46 29.46 29.46
Avg. temperature, deg. F 273 270 277
Avg. absolute temperature, deg.R 733 730 737
Pitot tube coefficient 0.84 0.84 0.84
Total number of traverse points 35 35 35
Avg. gas stream velocity, ft./sec. 47.0 46.2 45.9
Stack/duct cross sectional area, sq.ft. 250.000 250.000 250.000
Avg. gas stream volumetric flow, wacf/min. 705363 692483 688669
Avg. gas stream volumetric flow, dscf/min. 457124 449238 440054
MERCURY LABORATORY REPORT DATA:
Particulate bound, ug 16.5000 12.4000 15.0000
Oxidized, ug - 0.3700 0.3200 0.3100
Elemental, ug 0.1800 0.2400 < 0.4000
Total catch, ug® 17.0500 '12.9600 15.7100
PARTICULATE BOUND MERCURY EMISSIONS:
Conc., ug/m’ 11.31 8.00 10.21
Conc., ug/Nm®’ @ 12.13 8.58 10.95
Emission rate, Ibs/10' Bru. 9.04 6.42 8.06
Emission rate, lbs/hr _ 1.94E-02 1.35E-02 1.68E-02
OXIDIZED MERCURY EMISSIONS: )
Conc., ug/m’ 0.25 0.21 0.21
Conc., ug/Nm* @ 0.27 0.22 0.23
Emission rate, 1bs/10'2 Bru. 0.20 0.17 0.17
Emission rate, lbs/hr : 4.34E-04 3.47E-04 3.48E-04

ELEMENTAL MERCURY EMISSIONS:

Conc., ug/m’ 0.12 0.15 < 0.27
Cor., ug/Nm*® . 0.13 0.17 < 0.29
Emission rate, Ibs/10' Bu. 0.10 0.12 < 0.22
Emission rate, Ibs/hr 2.11E-04 2.61E-04 < 4.49E-04
TOTAL MERCURY EMISSIONS:

Conc., ug/m® 11.69 8.36 10.69
Conc., ug/Nm* @ 12.54 8.97 11.47
Emission rate, Ibs/10' Bru. 9.34 6.71 8.45
Emission rate, Ibs/hr 2.00E-02 1.41E-02 1.76E-02

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter ( 32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).
(3) Non-detects included in total mercury catch value.

AVERAGE

695505
448805

9.839
10.556
7.84
1.65E-02

0.22
0.24

0.18
3.76E-04

0.18

0.20

0.15
3.07E-04

10.25
10.99

8.17
1.72E-02
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TABLE A-2
BIRCHWOOD POWER

SUMMARY OF MERCURY SPECIATION TEST DATA AND TEST RESULTS

TEST DATA:
Test run number

Location

Test date
Test time period

PROCESS DATA:
Unit Load, MW
Coal feed rate, Ib/hr.

Coal Btu content, Btu/lb. (as received)

Heat Input, 10° Bu/hr

SAMPLING DATA:
Sampling duration, min.
Nozzle diameter, in.
Cross sectional nozzle area, sq.ft.
Barometric pressure, in. Hg
Avg. orifice press. diff., in H,0
Avg. dry gas meter temp., deg F

Avg. abs. dry gas meter temp., deg. R

Total liquid collected by train, ml
Std. vol. of H,0 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sample vol. at std. cond., dscf
Percent of isokinetic sampling
Sample vol. at std. cond., dscm

GAS STREAM COMPOSITION DATA:
CO,, % by volume, dry basis
0,, % by volume, dry basis
N,, % by volume, dry basis
Molecular wt. of dry gas, 1b/lb mole
H,0 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, 1b/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:

Static pressure, in. H,0

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R
Pitot tube coefficient

Total number of traverse points
Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.

Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min. ¢

MERCURY LABORATORY REPORT DATA:

Particulate bound, ug
Oxidized, ug
Elemental, ug

Total catch, ug®

PARTICULATE BOUND MERCURY EMISSIONS:

Conc., uglm’

Conc., ug/Nm’ @
Emission rate, Ibs/10'? Bru.
Emission rate, lbs/hr

OXIDIZED MERCURY EMISSIONS:
Conc., ug/m®
Conc., ug/Nm
EmisSion rate, Ibs/10' Btu.
Emission rate, Ibs/hr

3¢)

ELEMENTAL MERCURY EMISSIONS:

Conc., ug/m’
Conc., ug/Nm
Emission rate, Ibs/10' Bru.
Emission rate, lbs/hr

3(2)

TOTAL MERCURY EMISSIONS:
Conc., ug/m’
Conc., ug/Nm
Emission rate, Ibs/10'* Bru.
Emission rate, lbs/hr

3Q2)

TOTAL MERCURY REMOVAL EFFICIENCY:

UNIT NO. 1 OUTLET

2

9/15/99
0742-1109

236
179700
11920
2142

144.0
0.193
0.000203
30.14
1.07

554
241.1
11.3
1.0072
81.239
78.689
101.5
2.228

12.8

6.0

81.2
30.29
0.126
0.874
28.74

0.0210
0.6200 <
0.2400
0.8810

0.009
0.010
8.24E-03
1.76E-05

0.28

0.30

0.24
5.21E-04

ANAA

0.11

0.12

0.09
2.02E-04

0.40

0.42

0.35
7.40E-04

96.24%

(1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760mm Hg).
(2) Nm3 = Normal cubic meter (32 deg. F. (0 deg. C.) and 29.92 inches Hg (760mm Hg)).

(3) Non-detects included in total mercury catch value.

3
Unit No. 1 Outlet

9/15/99
1218-1533

236
177500
11810
2096

144.0
0.193
0.000203
30.14
1.08

551
246.8
11.6
1.0072
79.8%0
77.903
100.8
2.206

12.7

6.2
81.1
30.28
0.130
0.870
28.69

498798

0.0230
0.3000
0.2100
0.5330

0.010
0.011

9.29E-03
1.95E-05

0.14

0.15

0.12
2.54E-04

0.10

0.10

0.08
1.78E-04

0.24

0.26

0.22
4.51E-04

96.73%

AANAA

AN ANA

4

9/15/99
1645-1948

236
177400
11760
2086

144.0
0.193
0.000203
30.14
112
89.8
550
248.5
11.7
1.0072
82.422
80.498
101.7
2.279

13.2
5.9
80.9

0.127
0.873
28.78

0.013
0.014
1.21E-02
2.52E-05

0.13

0.14

0.12
2.52E-04

0.18

0.19

0.16
3.36E-04

0.32

0.34

0.29
6.12E-04

96.38%

AVERAGE

711299
503109

0.011
0.012

9.87E-03
2.08E-05

0.18

0.20

0.16
3.42E-04

0.13
0.14

0.11
2.38E-04

0.32

0.34

0.28
6.01E-04

96.45%

O3/ ABIRCHWOOD owlet xis



APPENDIX B
PROCESS OPERATIONS, FACILITY CEMS AND
FGD/BAGHOUSE DATA
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TABLE A-1
BIRCHWOOD POWER

ONTARIO HYDRO METHOD DATA INPUTS

Test Data

Run number
Location
Date

Time period
Operator

' Process Data

Unit Load, MW
Coal feed rate, Ib/hr.
Coal Btu content, Btu/Ib.(as received)

Heat Input, 10° Btu/hr

Inputs For Calcs.

Sq. rt. delta P

Delta H

Stack temp. (deg.F)
Meter temp. (deg.F)
Sample volume (act.)
Barometric press. (in.Hg)
Volume H,0 imp. (ml)
Weight chnge sil. gel (g)
% CO,

% O,

% N

Area of stack (sq.ft.)
Sample time (min.)
Static pressure (in.H,0)
Nozzle dia. (in.)

Meter box cal.

Cp of pitot tube
Traverse points

Mercury Laboratory Report Data

Particulate bound, ug
Oxidized, ug
Elemental, ug

Total mercury catch, ug

Note: Non-detects included in total mercury catch value.

10127/9912:15 PM

UNIT NO. 1 INLET

2

9/15/99
0742-1109
JC/KA

236
179700
11920

2142

0.710390
0.48343
272.50
89.60
52.681
30.14
91.2
12.6
13.1
5.9
81.0
250.00
140.00
-9.20
0.191
1.0098
0.84
35

16.5000
0.3700
0.1800
17.0500

3

Unit No. 1 Inlet

9/15/99
1218-1529
JC/KA

236
177500
11810

2096

0.69846
0.51714
269.50
89.30
55.932
30.14
100.6
13.6
13.1
5.8
81.1
250.00
140.00
-9.20
0.195
1.0098
0.84
35

12.4000
0.3200
0.2400
12.9600

4

9/15/99
1646-1955
JC/KA

236
177400
11760

2086

0.69092
0.46657
276.90
86.40
52.762
30.14
100.0
14.4
13.4
5.7
80.9
250.00
140.00
-9.20
0.191
1.0098
0.84
35

15.0000
0.3100 .
0.4000

15.7100

0:/S/A/BIRCHWOOD/INLET.xls



TABLE A-2
BIRCHWOOD POWER

ONTARIO HYDRO METHOD DATA INPUTS

Test Data

Run number
Location
Date

Time period
Operator

Process Data

Unit Load, MW
Coal feed rate, Ib/hr.
Coal Btu content, Btu/Ib.(as received)

Heat Input, 10° Buu/hr

Inputs For Calcs.

Sq. rt. delta P

Delta H

Stack temp. (deg.F)
Meter temp. (deg.F)
Sample volume (act.)
Barometric press. (in.Hg)
Volume H,0 imp. (ml)
Weight chnge sil. gel (g)
% CO, '

% N

Area of stack (sq.ft.)
Sample time (min.)
Static pressure (in.H,0)
Nozzle dia. (in.)

Meter box cal.

Cp of pitot tube
Traverse points

Mercury Laboratory Report Data

Particulate bound, ug
Oxidized, ug
Elemental, ug

Total mercury catch, ug

Note: Non-detects included in total mercury catch value.

10/27/9912:16 PM

UNIT NO. 1 OUTLET

2

9/15/99
0742-1109
JP

236
179700
11920

2142

0.997410
1.07194
194.19
94.30
81.239
30.14
225.0
16.1
12.8

6.0 .
81.2
188.69
144.00
-0.98
0.193
1.0072
0.84
12

0.0210
0.6200
0.2400
0.8810

3
Unit No. 1 Outlet
9/15/99
1218-1533
JP

236
177500
11810

2096

0.99851
1.07944
194.10
90.60
79.890
30.14
229.7
17.1
12.7
6.2
81.1
188.69
144.00
-1.00
0.193
1.0072
0.84
12

0.0230
0.3000
0.2100
0.5330

4

9/15/99
1645-1948
JP

236
177400
11760

2086

1.02044
1.12167
194.30
89.80
82.422
30.14
231.6
16.9
13.2
59
80.9
188.69
144.00
-1.00
0.193
1.0072
0.84
12

0.0300
0.3000
0.4000
0.7300

0:/S/A/BIRCHWOOD/outlet. xis



Sample and Velocity Traverse Point Data Sheet - Method 1

Client *-g,r_c&)!!g@ g\?fo..a./ Operator ¢ [/
Loaction/Plant | ., (aene A Date_9| 13§77

Source | Sl ot W.O. Number
Duct Type O Circular [& Rectangular Duct Indicate appropriate type
Traverse Type [OJ Particulate Traverse % Velocity Traverse
Distance from far wall to outside of port (in.) = C 8‘7,'70" Flow Disturbances
Port Depth (in.) =D 19 Upstream - A (ft) 19, 9
Depth of Duct, diameter (in.) = C-D NS Downstream - B (ft) 43
7 ~ 17 ? : - .
Areaof Duct () 10, 75 % 0O .bﬂ& Upstream - A (duct diameters) X, ]
Total Traverse Points 25 Downstream - B (duct diameters) 7,2
Total Traverse Points per Port 5 —~— .
Diagram of Stack
Rectangular Ducts Only —
Width of Duct, rectangular duct only (in.) S0 A . \
Total Ports (rectangular duct only) 7 i) 5\_———\ ‘
5 ] . R
Traverse Point Locations 12 p ' ' -
Distance from f )l (
Traverse Inside Duct Distance from -
Point | % of Duct Wall (in) Outside of Port (in) L\f o ) cem i
7.?_75" ' v
1 10 RO~ X /A \L
2 | 2.5 |42 % -/
- 3 : ; * (D
3 |so | 35.35 [59% g e .
s lop |uyse |o8% N L A m—
5 o (o (oS SR * Higher Number is for
= 40— Rectangular Stacks or Ducts
6
7 30|—  Particulate Traverse Points
24 or 25°
8 20
9 20- l—__\ -
Velocity Traverse Points 16
10
‘ = * From Point of Any Type of
11 10 Distu (Bend. Exp Contracti ‘
etc.) Stack Diameter = 12 - 24 inches
12 . I R NN NN S R
- - 2 3 4 5 s 7 8 9 10
Equivalent Diameter = (2'L‘W)/(L+W)j Ouct DI Down from Flow Disturbance* (Distancs B)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number of Traverse Points Number of Traverse Points
P20 3Tea]sTel 1 s oJwTnln T [ 2] 3] 41/5.]6] 78 loJwolnjn Rectangular
T || 14.6 6.7 44 32 26 T[T 250 167]125]/100] 83| 71 [ 63 ] 56| s0] 45| 42 Stack Points
¢ 2 854 25 146 105 82 67| |r 2 750 | 500§ 37.5 300\ 256 [ 214 | 1881 16.7] 150 ] 13.6] 125 & Matrix
N 75 296 194 146 Hal |12 3 pijeasisoojarlssilaifaslasolnifns]| o 750
:: 3 K] 704 323 26 177] [V wsToofse3lso0[assmolssofsiaf 22l | J, 0,05
r el 1 G R ER 51 |75 I ) I T Y T (e
saf6]| |- 4956 Vsl [e58f | 356] [sal6 ~ 1o17] 861 688 61.1] 5501 soofasE 20-5x4
ot $9.5 T4 64| [ot]7 nolasinalesolsoifsaalf 5.7
P; 3 9%.8 854 75 P' 8 93.8 | 833 ] 750] 682 625 30-6x5
) 918 23] |3 ualwolms[ns]| om0 2
i |10 974 $82] |i (10 950 364} M2 po
o 93] [» M 9| 815|| 42-7%
49-7x7
' 9791 |t T2 %8

WEsTEoN]

Method1 .xls . Coovright Rov F Weston Inc Oct 1998PV




Determination of Stack Gas Velocity - Method 2

client Dot Voo Operator | Pitot Coeff (Cp)|
LocationPlant s~ (emree Up Date 3 |\ Stack Area, t'(As)____ |
Source | U\ a4 W.O. Number Pitot Tube/Thermo ID
Run Number | "y | (A
Time| 119
Barometric Press, in Hg (Pb) LS 2
Static Press, in H,0 (Pstatic) [ - Q. Q
Source Moisture, % (BWS) &S 2
0, %
COy, %
Cyclonic Flow Leak Check good ? Leak Check good ? Leak Check good ?
Determination Traverse Location Y/ N Y/ N Y/ N
. Angle Source Source Source
DeltaoP at |yeilding zero . Temp, F° q ot Temp, F° @0'| Temp, F°
o] Delta P Port Point Delta P (Ts) P (Ts) Deita P (Ts)
1 ' 046 G ' O.SY 10
* .85 | IAD 2 {OL0% | AT o <
o O 3 |63 |es 3 10.(R| Xo?
4 o.S5) 3o 4 los | 7D
Y 140 | | cloxa | o)
z ! oYy 232 |H 1 |o.30 | XD
2 O.v4y X2 21699 | A
3 Al |39 | 3[s5q] Ndb
1 | oa? 19 | qloSU[ I | © O
S 1oz |98 S10.4S 1268 '
o o 3 / &, {08 |9, g
2 DY |93
3 O.R |1 Nh
4 @) .'\<C/
S | odgd )
“ ( O.87 |
2 AD.0D =
o 5 O (A | TT]
4 DN LTI
' D4 a.)'j) %’7
5 / O4HA | pe
2 o8 QN7
3 O 52 NI
9 o | Yo
(@) o ¥ 200
Avg Angle Avg Deita P & Temp &H0¥9 ,;)83-\
avg /DelP e
Average gas stream velocity, ft/sec.
Vol. flow rate @ actual conditions, wacf/min
Vol. flow rate at standard conditions, dscf/min

- * * * - where: ’
MWd =(0.32*02)+(0.44 * CO5)+(0.28* (100-(co 2+09)) Mo Dy molecuia weight sotacs gas, Bl
- * (41_ * MWs = Wet molecular ight source gas, Ib/b-mole.
MWs = (MWd"* (1- (BWS/100))+ (18 * (BWS/100)) T et mojecu r:;;g mmga)
Tsa =Ts+460 Cs = :bsolub stack static pressure, inches Hg. - . — oo e
= : $ = Average gas stream velocity, f/sec.
Ps =Pb+ (Pstatic/1 3.6) Qs(act) = Volumetric flow rate of wet stack gas at actual,
Vs =85.49 * Cp*avg vDeltaP * [Tsa/(Ps* MWs) Qs(std) = Volumetric flow rate of dry stack gas at standard
Qs{act)=60"Vs*As conditions, dscimin
Qs(std) = 17.64 * (1~ (BWS/100))* (Ps/Tsa)* Qs(act) VA IREN
Comments

Method2 Copyriaht Rov F Weston Inc October 1998



Determination of Moisture Content in Stack Gases - Method 4

Client \ Bl,dn!: ;) ’Poo-c/

LeeatieA/Plant_L -~ (ocor
Source 1\, |24

Operator

Meter Box ID 11

/7% Date 5//3/97

Meter Box Y

W.O. Number Temperature °C or °F@ Sample Volume, ft* or LE
Run Number Sample Time | Meter Volume, | Meter Temp (or ambient temp M;;e;:re(is:. Impinger Silica Gel %’md
(min) vm for rotometer) H Volume, mi | Weight , g ' Leak Rate
20) Vm(std) Check
Initial
\ Inlet Outlet 3 E:) m Py
End Test - - Final
Ho [ |BY |20 | vy |8 |373 CO5 /&
| l‘f 9~ Moisture Percent
Baro Press., | | Start Test 7, & = Volume, |Moisture (%),
Pb (in Hg) O 7. ﬁf w Ll =S 100 | 200 Vw(std) BWS
00| e [ 20403 FLas 1Ll 692
Run Number Sample Time | Meter Volume, | Meter Temp (or ambient temp M:;:;T(: impinger | Silica Gel f,° " ':m“”
(min) vm for rotometer) H Volume, mi | Weight, g . Leak Rate
20) Vm(std) Check
Infet Outiet Initial
End Test Final
Moisture Percent
Baro Press., Start Test Volume, | Moisture (%),
Pb (in Hg) Vw(std) BWS
Avg. or
Total
Run Number Sample Time | Meter Volume, | Meter Temp (or ambient temp Moe::ra:re('s: Impinger | Silica Gel (i:::::d
(min) Vm for rotometer) Volume, mi | Weight, g N Leak Rate
H,0) Vm(std) Check
Inlet Outlet Inital
End Test Final
Moisture
Baro Press., | | Start Test Volume, Percent
Pb (in Hg) Vw(std) Moisture, %
Avg. or
Total
Vi ( td)—‘ 17.64"’Y'Vm"(Pb+ (deItaH/13.6)) WHERE:
ms! = (Tm + 460) . Vm(std)= Sample volume corrected to standard temp and pressure, scf or L
Vm= Actual P lume, caiculated, scf
if Tm iscethanTm = (Tmc *1.8)+ 32 Vmi= Actual sample volume, calculated, Liters
Y= Dry gas meter calibration factor.
if Vm isliters than Vm = Vml * 28.32 Pb= Barometnc pressure, in. Hg
delta H= Meter pressure, in H20
_ - * WA Tm= Average temperature of meter (DGM is used) or rotomter, degrees °F
: VW(Std) - (0'04707 VWC)+ (0'0471 5 9) Tmc= Average temperature of meter (DOGM is used) or rotomter, degrees °C
V' ( td) Vw(std)= Volume of water vapor at standard conditions, scf or L
BWS=( wis )*100 Vwce= Volume of water condensed, mL
Vw(std)+ Vm(std) Wwsg= Weight of Silica Gel, g
Bws= Water vapor in gas stream, percent
MANAGE RS CEWGNGA/CONBULTANTS
Use either ft° or liters in calculations. DO NOT MIX CUBIC FEET AND LITERS IN ANY CALCULATION.
method4 xis Coanvrinht Rev £ W Ine O 1008
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SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

Client BIRCHWOOD POWER W.O. # 12255-001-001
Location/Plant King George VA Source & Location BagHouse Inlet
RunNo. 1 Sample Date ‘/Z/%?y Recovery Date f/ﬁ /%
Sample |.D BP - BH - IN - 1 - OHM - 13SEP1999 Analyst Filter Number
B Il Impinger
1 2 3 | a 5 6 7 |mpTota| 8 Total

Contents KCI KClI KCl HNO3/H20| KMnO4 | KMnO4 | KMnO4 Silica Gelli |

Final | 0S5 6‘/"",‘6~ 7”’,? A L/ 7625 69k Y 69?,5" / 7

| 676.3 (277 7783 (6633 | Bt |655,7 | 6758
Initial 100 100 100 100 100 100 100 300
Gain Cb”\fif 471ys Taw T & INY & .3 |/ V‘7

Impingér Czor\( et % Labeled? [
Silica Gel Condition //2 “%..e Sealed? -

RunNo. 2 Sample Date ;2/'9’ __/47 Recovery Date Zé 3’@7

Sample I.D BP - BH - IN - 2 - OHM - 13SEP1999 Analyst Filter Number
Impinger
1 2 3 | 4 5 6
Contents KCI KCI KCI  HNO3/H20| KMnO4 | KMnO4
Final | 756.b 715.Y 798 éﬂé [60 10 :
- Koo 6993 7366Z %19 | ]
Initial 100 0 ] 1 y 100 | 100 100 100 | 300
- v — 3 Vv - >
an | 72,6(06 ], 2.7 % | v |- |9 A

Impinger ét;lo - _(ﬂ,_. Je. Labeled? [/ -
Silica Gel Condition 1 /2. /Hurp Sealed? e

RunNo. 3 Sample Date 7{/)2&5 Recovery Date% Y/ EZ

Sample I.D BP - BH - IN - 3 - OHM - 13SEP1999 Analyst Filter Number
Impinger
1 2 3 | 4 5 6

Contents KCI KCI KClI HNO3/H20| KMnO4 | KMnO4

Final' |7727 693 7975 '§95'~| 7208 |6752| 57 v

5, %, 0 v/AMEA NG T 3T 20, 577, & | X2 3
Initial 691000 ,»4’ 100 /713 10'0 ,7 10 (’71(‘0 f
78 I

can (927133 (123 /o7 & |oar|wg[/3
Impingé?(;:‘%r (\léﬁ, (‘Eé_‘éc, Labeled? L .
Silica Gel Condition _lé_: 90\«( Sealed? (_/ .

Check COC for Sample IDs of Media Blanks mmﬁ



SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

Client BIRCHWOOD POWER W.O. # 12255-001-001
Location/Plant King George VA Source & Loaction BagHouse Inlet
Run No. BT Sample Date 9 ‘Zﬁ i‘j Recovery Date - f 5‘
<
.Sample |.D BP - BH - IN - BT - OHM - 13SEP1999 Analyst _>_M Filter Number
Impinger
1 2 3 | 4 5 6
Contents KCl KCl KCl  HNO3/H20| KMnO4 | KMnO4

Final |6771 ué};’ 655 8 1956 | 6019 675

|57 (LT (855 Y 3736 ol B |65, 3
Initial 100 100 100 100 100 100 100

Gain

Impinger Color /~ i (ﬁ;‘/% Labeled?

L
Silica Gel Condition_ /2. /3/. ¢ Sealed? L

Run No. i ; Sample Dateﬁ—ﬁ-‘?ﬁ
Sample 1.0. RP- BH- TM- Y -pi) - Spfes  Analyst ;i’_z

Recovery Date

Filter Number z 7 -

T45-99

Impinger

1 | 2 3 | 4 5 6

344

Contents KCI KCI KCI'  HNO3/H20| KMnO4 é%‘ i
Final [ 7//.% T.v 2;3%"6 A adl 8
6@%— 7 ?06 ¥ 69

.__Initial 10f | 100 | <406 ,37?1:0' bhm‘?_ 6?(!0'3

300

144

Gain {O')V 03 a(ﬂ\/ 7‘7, 55-% IN
Impinger Color - o @éﬁi Labeled? I L

Silica Gel Condition é; ﬁéu*ﬁ Sealed?

Run No. _ : Sample Date
Sample I.D. Analyst
1 2 3 | 4
Contents KCI KCI KCl HNO3/H20
Final ,/
Initial 100 100 //100 100 100 100 100 300
Gain ,/ r
Impinger C Labeled?
Silica Gel Condition Sealed?

Check COC for Sample IDs of Medix Blanks




Source Gas Analysis Data Sheet - Method 3

Client B (N Analyst e - _
Location/Plant __/, (‘ OA- Date °l/ Ly - 7/ (S / 25
{
Source__Un.# [ Inee ("Analytical Method (circle one) (2K m’l (
Run Number \ Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 17260 (7. ¢ (F.° 6.0
2 ( (>0 (9. 0 & o
3 ( 3.0 (S © é , 0
Average| /3 O o O
T .
Run Number Leak Check Good? (circle one) No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number __ Analysis Time, (A) (B) (B-A) (100-B)
1 0% 2.0 (8.9 9
2 / (3 f (9.0 o
3 d (2. ¢ (%20 7 |
Average| (307 v 590V
Run Number 5 Leak Check Good? (cirde one) @ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 1070 12 (10 SS9
2 [ (3.4 (8.3 8
3 i 3. ¥ (82| £% 4
Average 13 /()/ 553 7
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen 29-7
if CO, <or = 4% than +/- 0.2% )
if O, > or = 15% than +/- 0.2% Carbon Dioxide 0.0

if O, < 15% than +/- 0.3%

Report all values to the nearest 0.1 percent

Comments

Method3
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Method3

Source Gas Analysis Data Sheet - Method 3

cient__ B e
Location/Plant  {£1A6 &wm7 ¢, Ua

o

Analyst
Date
Source UN A& / fN( '—ﬂnalytical Method (circle one)

Jc v~

a"/‘“’" s r‘l/‘}'s‘

Ot

Run Number Leak Check Good? (circle one)@ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 20630 2.4 (3. &8
2 [ (3 ¢ [/ .2
3 . (3 v (% / S22 4
Average| /3. %0 v/ 573V
Run Number Leak Check Good? (circleone) Yes No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number __Analysis Time (A) (B) (B-A) (100 -B)
1
2
3
Average
Run Number Leak Check Good? (circleone) Yes No
Analysis ‘Percent CO, Percent Total Percent O, Percent N,
Number __ Analysis Time (A) (B) (B-A) (100-B) ‘
1
_2
3
Average
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen Z0. 7
if CO, < or = 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2% Carbon Dioxide 0.0
it O, < 15% than +/- 0.3% .
Report all values to the nearest 0.1 percent
Comments
1]
MANAGERS CENGNERE/CONSULTANTS
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Sample and Velocity Traverse Point Data Sheet - Method 1

Client @ Wt Operator Cu~ TP
Loaction/Plant__|¢ (v a Cesnas . UA Date g lizlst
Source . Une= € | Sohcig W.O. Number Vol
Duct Type Bg™ Circular [OJ RectangularDuct Indicate appropriate type
Traverse Type K" Particulate Traverse [ Velocity Traverse
Distance from far wall to outside of port (in.) =C| /G5 & -& Flow Disturbances
Port Depth (in.) = D (2.5~ Upstream - A (ft) ~ (3T
Depth of Duct, diameter (in.) = C-D ,/ )26 / Downstream - B (ft) ~ 250
NV N .
Area of Duct (%) [£8 67 Y Upstream - A (duct diameters) 3-32
Total Traverse Points ]2 Downstream - B (duct diameters) 12-90
Total Traverse Points per Port 3
Rectangular Ducts Only
Width of Duct, rectangular duct only (in.)
Total Ports (rectangular duct only)
Traverse Point Locations
Distance from
Traverse Inside Duct Distance from
Point | % of Duct Wall (in) Outside of Port (in)
1|04y | 38 20
2 |y | 2F-is 39 Sk
3 |-296 | $s5.05 | b7 Duct Diametrs Upsira fum Fiw Disrbance' Distance A
0.5 1.0 15 2.0 2.
4 50 | l l | | l |
5 * Higher Number is for ry
40— Rectangular Stacks or Ducts A
6 Yy
!
7 30|~  Particulate Traverse Points
24 or 25" l_
8 20
9 0= ; ; l——l
Velocity Traverse Points 16 Stack Diameter > 24 inches
10 Fi Point of Any Type of | z
* From Poin y Type
11 0™ Disturbance (Bend, Expansion, Contraction, 8org
etc.) Stack Diameter = 12 - 24 inches
12 o | l | | |
- - — 2 3 4 5 ) 7 8 9 10
LEqunvalent Diameter = (2"L"W)/(L+W) I Duct Diameters Downstream from Flow Disturbance (Distance B)
Traverse Point Location Percent of Stack -Circular Traverse Point Location Percent of Stack -Rectangular
Number ,*t[averse Points . Number of Traverse Points
tl 23l a]lsfeNrsow0]lu]ln L2 ]3] 4]sTel 1789 [w0]unln
T |1 146 67 44 32 26 2| [y T1 250 167] 1257100 83 [ 71 63 56| 50| 45| 42 g:::g%‘::;
r 2 $4] 15 puell Jws] o 182 ) T67] f¢ [ [ 750 500] 375300 250 | 214 | 188 | 167 150 6] 125 & Matrix
:L 3 ) 75 % 194 14.6 181 fa 3 833625500 417357313 278 250 227] 208 9 -3x3
v Toa] | 23] el nr :t 4 ©o ] 815 1700] 583 500 438389 350 318 292 12-4x3
el $54] 617 M2 5|05 900 75.0] 643 | 563500 450 409] 375 16-4x4
sal6 o6l Jeee] T |8l 356 s a6 Do fsrrlmsed 688 e 550500 458 20-5x4
et 89.5 714 6441 fet[7 9291813 722650 59.1 [ 542 25'5x5
pol8 e8] wsal T | | o jeslmsinoleafast| oot o o
D 91.8 23] |, .03 udlssolm3fnel Sl
i |10 9141 1882 i [0F - e ol b e 1508641192 42-7x6
o [ B3] |0 [ 955 ] 81.5 -rx
' (1 s |t T T T T | 49-7x7

WS> INS
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S Le s vl wldl i UaS V(:lUL"Ly S wielnoud «
Ciient __ <\ ¥ Operator Pitot Coett (Cp)|_
Locstion/Plant Wwe VA Date ] Stack Area, ft} (As)
Source _ UN -« [ STAC|C Pitot Tube/Thermo ID
Run Number | 'P ne ﬁ
Time | ~ |7 00 , ! )
Barometric Press. in Hg (Pb) | 10,21 '
Static Press, in H,0 (Pstatic) | P, "23
Source Moisture, % (BWS) !
Oy % i
CO,, % ’
Cyctonic Fiow Leax Checx goog ? r Leak Checx gooq ? eax Check good ? j
Oetermination Traverse Location /' N Y/ N Y/ N
| Angle = Source Source Source
Delta P at |yeiding zero . Temp, F* Temp, F* Temp, F°
[o)d _DeitaP Port Point Delta P (Ts) Delta P (Ts) Delta P (Ts)
03T £S5 1D [ ST (S
12 (9 3 23 (&3
o — e (25 | j7¢
o3 i L§ T | /go
LY e 3 L2 (R3
o — 2 Y8 (88 ?
i N
il !
(0BT ZC A (1,37 1 [y ] i
08 1 S 2 YT [8Y: ! ;
N P it i iy |
1 |
B ¥ | i
| - ‘
! i i !
I | |
I Nozade viAYY ]
’ ; ' i ! ]
Avg Angle | Avg Deita P & Temp O. .5 |~ (8C: I
awy  +/DehaP & i
|

Average gas stream velocity, fUsec. | il

Vol. flow rate @ actual conditions. wact/min | : v

Vol. fiow rate at standard conditions, dsct/min |

where:

MWa = Ory motecutar weignt source gas, IbAb-mole.
MWs = Wet molecular weight source gas, Ibvib-mole.
Tsa = Source Temperature. absolute(oR)

Ps = Absolute stack static pressure. inches Hg.

Vs = Average gas stream velocity, f/sec.

Qsfact) = Volumetnc flow rate of wet stack Qas at actual,

Tsista) = Voumetnc *ow rate of dry stack gas at standard
conaiions. asctimin

MWd =i0.327 02)+(0.44 * C0)+10.28" 100 -(CO2 + O))
MWs = (MWd" (1- (BWS/100))+(18* (BWS/100))
Tsa = Ts+ 460
Ps = Pb+(Pstatic/ 13.6)
Vs =85.49 " Cp*avgvDeltaP * Tsa/(Ps MWs))
Qslact)=60"Vs* As
Qs(std) =17.64* (1-(BWS/100))* (Ps/Tsa )* Qs(act)

C¢ nts

CEBENrCALCIIEA TaseTs

aencal =soyngnt Rov F Weston inc Ocroper 1598



Determination of Moisture Content in Stack Gases - Method 4

’ Client W WP Operator K ' Date )
Location/Plant Ko V4 Meter Box ID 94 82 8932 MeterBoxY LooT1z
Source U« (5§ TACK  Temperature C° or F° Sample Volume, 1 or L
Run Sample |Meter Volume,| Meter Temp (or ambient M;;;;:re(is:' 'J; 7:;?:' Silica Gel Ci;)or'r:;t:d Leak Rate
] v . ) ,
Number Time (min) m temp for rotomaeter) H,0) mi Waeight , g‘ Vm(std) Check
T e BT . A e 2, Initial
BT Inlet Outlet b
IL( S 16.2 —
Final
End Test
~(1%0 |250.S¢/| oo Q| .S 1 [(H0O | 3076 —Z
Preasas?Pb i‘;’: 213.8%2 | (6Q '33.'3&‘2’ Moisture
in Hg) T(T00 : 22 U LS #9200 ] 390 || vwest) | (%), Bws
Avg. or :
20,2 | Tom (6. 119 Gy (s | 99 | 72¢ [|zedi] 12,
Run Sample |Meter Volume,| Meter Temp (or ambient Mo° ;f::e(?:' '\;?:’I):;ng:r Sliica Gel C:'g'f:;t:d Leak Rate
Number ﬂtjo‘ (mfrf)‘ Vm temp for rotometer) HO m‘ Welgﬁt.g | vmista) | Check
i : < 3k % T Initiat
Iniet Qutlet Ay
End Test Final
Baro Start Moisture Percent
Press., Pb Test Volume, | Moisture
in HQ) Vw(std (%), BWS
: Avg. or ’
Total
Run Sample |Meter Volume,| Meter Temp (or ambient MDe ;ﬁra:re(f:' I\?:)‘:ti:nn?:' Silica Gel Cvc:,rlr:;t:d Leak Rate
Number Time (min) vm temp for rotometer) H,O mi Weight , g Vm(std) Check
. - ey Py . -
Bt e , Inlet Outlet  E2arse it
i) ‘,“*;‘;Eﬁ» PR NS oy AT .
End Test Final
Baro Start Moisture Percent
Press., Pb Test Volume, | Moisture
(in Hg) 8 Vw(std) | (%), BWS
Avg. or
Total
ey . WHERE:
Vm(std) = 17.64° Y " Vm " (Pb + (deitaH /1 3.6)) Vm(std)= Sample volume corrected to standard temp and pressure, scf or L

(Tm +460)

if Tm isc°thanTm =(Tmc *1.8)+32
if Vm isliters than Vm = Vmi * 28.32

Vw(std) = (0.04707 * Vwc) +(0.04715 * Wwsg)

Vw(std)

BWS =[

Vw(std)+ Vm(std)

)-100

Vm= Actual sample volume, calculated, sct
Vmi= Actual sampie volume, caiculated, Liters
Y= Dry gas meter calibration factor.
Pb= Barometric pressure, in. Hg
delta H= Meter pressure, in H20
Tm= Average temperature of meter (DGM is used) or rotomter, degrees °
Tmc= Average temperature ot meter (OGM is used) or rotomter, degrees
Vw(std)= Volume of water vapor at standard conditions, scf or L
Vwe= Volume of water condensed, mL

Wwsg= Weight of Silica Gel, g
Bws= Water vapor in gas stream, percer
MAMARSAS m.\lllll’

Use either ft* or liters in calculations. DO NOT MIX CUBIC FEET AND LITERS IN ANY CALCULATION.

Method4
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SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

Client BIRCHWOOD POWER W.O. # 12255-001-001
Location/Plant King George VA Source & Location BagHouse Stack

RunNo. 1 Sample Dategé# 99 Recovery Date, / Z 9‘2

Sample I.D BP - BH - STK - 1 - OHM - 13SEP1999 Analyst Filter Number /V&

Impinger
1 2 3 | 4 5 6
Contents KCI KCl KClI  HNO3/H20| KMnO4 | KMnO4

Final (773 |79, 0 17327 | 7039 |68 ) |67,8| gobg| |36

798 | ele.i |72 207 (617

Initial 100 100 100 100 10 100 100 300 |
pd _ - T > - - 4
Gain 3.0 |y 10 1T 2.8 l. o \& 29\ an.g | J3G
/-3 clm
impinger Color 4{—7.;//4.‘,, Labeled? L
Silica Gel Condition /) Z/ﬂf/e Sealed?
RunNo. 2 Sample Date f/ b Z %9 Recovery Date <794
Sample 1.D BP - BH - STK - 2 - OHM - 13SEP1999 Analyst Filter Number %
lmpmger
1 2 3 | 4 5 6
Contents | Kcl KCI KCI HNO3/H20| KMnO4 | KMnO4
- ey
Final [B0.5 | 758.0 |43 190810 | joey | soo | ,oe '?J(n.’
27 MB J 7ﬂé 703 ‘
Initial 7 1005 100 7 6’ 100 100 100 300
o4 917406] 35 o - [
cain (/43,059 91/46| 35| 4 | o | o [2%0] 6.
Impinger Color / ’7‘ ('[@v - Labeled? C_/
Silica Gel Condition 4 2 fgzg Sealed? — _
RunNo. 3 Sample Date 7{ 4 fz ,?f Recovery Date 9 15/
:*ample 1.D BP - BH - STK - 3 - OHM - 13SEP1999 Analyst Fitter Number
Impinger_
1 2 3 | 4 5 6

Contents KCI KCI KCI  HNO3/H20| KMnO4 | KMnO4
Final _[§07.9 |699.6 6497|6590 |17.%=| 7. ¢
Initial @166 7713( 691100 ‘910'0 72103 %1?0,
Gain 20"71 2. D2 | 1R (23

Impinger Colo ? FMV Labeled?

Silica Gel Condition f/z 210 Sealed?

Check COC for Sample IDs of Media Blanks




SAMPLE RECOVERY FIELD DATA
Ontario Hydro Method - Mercury

Client BIRCHWOOD POWER W.O. # 12255-001-001
Location/Plant King George VA Source & Loaction BagHouse Stack
Run No. BT Sample Date Recovery Date
Sample I.D BP - BH - STK - BT - OHM - 13SEP1999 Analyst Filter Number
Impinger
1 2 3 | 4 5 6
Contents KCI KCI KCl  HNO3/H20| KMnO4 | KMnO4
Final (597 |690 4 |687-6 [5%4-9 |Co2-O |6gk-)
. 7, 17743 ©57: 0 | GOL ©oh
Initial ‘(ﬂﬂ% _é 100 3 1@3 15 ¢ 100'0 100
- -
Gain |0°L/[® o[ |-01] @ |0
Impinger Color . Labeled?
Silica Gel Condition ‘ Sealed?
o & '
RunNo. 7/ Sample Date f-ﬁ-ﬂg Recovery Date m
Sample 1.D. Hy- /3,7‘#5{1( -4 - M-1354F;44%  Analyst Filter Number
B Impinger
1 2 3 | 4 5 6
Contents KCl, KCI KCl  HNO3/H20| KMnO4 | KMnO4
Final < 1% |730.7 | 708 3| 714.4/ | Lo
C78,] |7490 ThY | e63. Yﬁ
Initial 160’ 1'(7)'0 10(; 7 100‘1 100 06 1 300
Gain |j75.74p% | 07 | 1.9 | (15110 |4 D3 169 Dy
Impinger Color f"'( tlow Wﬁ Labeled? L
Silica Gel Condition__1/3 /Hue_ © Sealed? —
RunNo. : Sample Date ' Recovery Date
Sample I.D. _ Analyst Filter Number
D Impinger '
1 2 3 | 4 5 6
Contents KCI KCI KCl HNO3/H20| KMnO4 | KMnO4
Final N
Initial 100 | 100 100 100 100 100 100 300
Gain
Impinger Color Labeled?
Silica Gel Condition Sealed?
Check COC for Sample IDs of Media Blanks : m
: 7
' v 0&



Source Gas Analysis Data Sheet - Method 3

client_ {2 Analyst n-
Location/Plant  {£tAN¢g %51‘ /n Date Jlivy ~ ‘i/IS‘ ’/'V‘)
Source 0 i CIL  Analytical Method (circle one) owCaa
W.O. Number
Run Number ] Leak Check Good? (circle one) @) No
Analysis - Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 268 (1.5 (9. 7,0
2 [ (.S (1§ o
Average /7, 77 / : 7. ".‘3 ]
Run Number e Leak Check Good? (circle one)@ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) . (B-A) ___(100- ‘B)_ :
i 2030 (18 He | a1

2 | (1.8 (8-
- , ,
3 (6 4 (8% | bo ||
Average| /2 O J .o
Run Number_ 3 Leak Check Good? (circle one) No
- Analysis ' Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) @ (B) : (B - A) » (100 - va)
1 ’LO!O ’/,2’7 M"" /91 ? l ! él¢ - T
2 [ 127 b /8.5 | é/b-
3 — eS| 4, | 63§
] Average| /9;73'}\/ B G223
Acceptable differences for repeat analysis: Ambient Check
if CO, > 4% than +/- 0.3% Oxygen 1¢.9
if CO, <or = 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2% Carbon Dioxide 0.0
if O, < 15% than +/- 0.3%
Report all values to the nearest 0.1 percent
Comments
MANAGERS DESIGNERB/CONBULTANTS

Method3 Copyright Roy F Weston Inc October 1998PV



Source Gas Analysis Data Sheet - Method 3

Client ﬂw Analyst g M— .
Location/Plant ’ 7‘; ( Ur Date q T (. / o K4
{ L
Source __(J 35 € | Sk Analytical Method (circle one) O~ s pr—
W.O. Number
Run Number L/ Leak Check Good? (circle one) @ No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
1 2230 (1.2 (9./ 7
2 L 2./ (9./ 6.0
3 (3.1 [5.( 9
Average 1317 >.93
Run Number Leak Check Good? (circle one) Yes No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Tima (A) (B) (B-A) (100 - B)
2
3
Average|
Run Number Leak Check Good? (circle one) Yes No
Analysis Percent CO, Percent Total Percent O, Percent N,
Number Analysis Time (A) (B) (B-A) (100 - B)
) .
2
3 "
Average|
Acceptable differences for repeat analysis: Ambient Check :
if CO, > 4% than +/- 0.3% Oxygen 29 -9
if CO, < or = 4% than +/- 0.2%
if O, > or = 15% than +/- 0.2% Carbon Dioxide 0.0
if Oy < 15% than +/- 0.3%
Report all values to the nearest 0.1 percent
Comments
MANAGERS 'DESIGNERS/CONBULTANTS

Method3 Copyright Roy F Weston Inc October 1998PV



~ Figure 6-1
Example Sample Label

/’7(5% 50«‘4//6

SAMPLE NO. / Z /7, -

cuent_ SET  [RircHwoony

rrRoJECT __YeRcuRY  TESTING-

SOURCE__COAL-  FFEDER

{Run No. A __DATE 9/1)//(??

)15
J 71q§*m

SAMPLETYPE [ 520, é_Céﬁsz

COLLECTIONTIME /D 7445~

COLLECTOR _/Jel/ _ aNaLYST

COMMENTS

* NAFOLDERS.SSENO1D-RPT.D0C 6-18

osM7/m0



- Figure 6-1 E
Example Sample Label

SAMPLE NO, /Z A -

cuent_ SET  TBiRrcHdoon

rroJECT __NERcuRY  TESTING-

source__COAL-  FFEDER

|rRunNo._ A __DATE 9/1{ / 99

SAMPLETYPE [ g2l SCoL

= 4
COLLECTION TIME ﬁ7_Q)

COLLECTOR /Q ANALYST

COMMENTS

- mmmm.ooc 6-18"

0SMTR%



~ Figure 6-1
Example Sample Label

SAMPLE NO. '/ 20 -

cuent__ SET BJR;HNOOE '

rroJECT_ MeRcuRY  TESTIN G-
source__CoAlL-  FFEDEPR

|rRunNo. - A _ DATE O"jtﬁd(O(O\

SAMPLETYPE [ s, SCoO8L0

/4
coLLECTIONTIME O / S

COLLECTOR AQQ/Q’ ANALYST

COMMENTS

" NFOLDERS.S-DSENOIDRPT.00C | 6-18

osnTRee



" Figure 6-1
Example Sample Label

PROJECT_ V)ERcuRY TeEsTinNG

source_CoAlL-  FFEDER

'RUNNO; A am 7//5//97

SAMPLETYPE [ 420, Céﬁﬂ

coLectiontve_// /5

COLLECTOR _MANALYST

COMMENTS

g mnauzmom.ooc | _ 6-18

osMTR



" Figure 6-1
Example Sample Label

7 27|sampLENoO, /45 R

cLent __ SE ] B IRCHWOON

rroiECT__MercuRY  TESTING=
source COoAL-  FFEDEP

.'RUNNO. A pam Q//f /94

saMPLETYPE (420, SC&ﬁ;ﬁ

couecriontve__// /S

COLLECTOR _M_ANALYST

COMMENTS

: anmo-m.ooc . 618

oSMTRe



" Figure 6-1
Example Sample Label

smm?No; [9C _

cLent__ SE ] B IRCHWOOD -

rroiEcT__MercuRY  TESTING=

source,_ CoAlL-  FFEDER

‘RUNNO. A pame ?//5'/97

SAMPLETYPE [ 520, CM

couectiontve__// /5

COLLECTOR _ Z% ANALYST

COMMENTS

" terouseme s s ArToo0C 618

os/1739



" Figure 6-1
Example Sample Label

SAMPLENO. (34 -

cuent_SET  [RircHooy

rroJECT__NERcuRY  TESTING-

source__CoAlL-  FFEDER

.RUN.NO; A __DATE 9/1[ / 99

SAMPLETYPE _( sz, §_Cév9y;ﬁ

COLLECTION TIME _CRA\S

cmwcronj,zr&@&vuysr

COMMENTS

© NFOLERSSTSENOORFTOOC | 6-18

QSN0



~ Figure 6-1
Example Sample Label

cLIENT __ SE ] B IRCHWOOD

rroiECT__MERcuRY  TESTI N6~
source__CoAL-  FFEDER

|rRuNNO. _ DATE q/lf/%’

SAMPLETYPE [ sz, SCéf,;/ﬂ

COLLECTION TIME _CR\S

COLLECTOR Mp-ec ﬂeggNALYST

COMMENTS

- mmmo«moc 6-18

o5



~ Figure 6-1 :
Example Sample Label

SAMPLENO,___ /3>C_ )

cuent_ SET  TKirctoon

PROJECT _/Y)ER CURY 72-:91-1 N6
source__CoAlL-  FFEDER

.RUNNO; X | DATE 9//{/'%)

SAMPLETYPE [ sz, SCéﬁﬂ

COLLECTION TIME &S

COLLEcro&M_&%ALYST

COMMENTS

. mmzmom.ooc 618

osMTRe



~ Figure 6-1
Example Sample Label

SAMPLE NO.__{H»

cuent_ SET TR )rcHwoon

rroJECT__MERcuRY  TESTING-

source_ _CoAlL-  FFEDEPR

'RUN.NO; - __DATE q/lf / 99

SAMPLETYPE [ sz, ‘_S_Céﬁyﬂ

COLLECTION TIME CORN\S

COLLECTOR \ow—e$ MALYST

COMMENTS

- mmamwm.ooc 6-18

0RMTR0



" Figure 6-1
Example Sample Label

SAMPLENO.___| y

cent_SET  [RiRcHWoon

PRomchY)ER( uRY  TesTy NG

source__CoAL-  FFEDER

|RuNNO. _ &L __DATE q//f/%’

SAMPLETYPE (_sal). SCopp0

7
COLLECTION TIME CR\S

COLLECTOR. \one:d %ALYST

COMMENTS

3 mmmom.ooc 6-18

osNTRe



" Figure 6-1
Example Sample Label

SAMPLE NO. / ({ C " -

cuent_ SET  [BircHoon

rroJECT__MERcuRY  TESTING-
source__CoAL-  FFEDEPR

.RUNNO; A __DATE q/lf/qq’

SAMPLETYPE ([ 420, §_Cé79y7ﬁ

COLLECTION TIME TR_\S

COLLECTOR Je—es MALYST

COMMENTS

. mm:mwm.ooc 6-18

0sMT/%



" Figure 6-1
Example Sample Label

| samPLE No, /f/f - -

cuent__SET RJRJOJOO“D '

rroEcT__MERcuRY 7251-/ NG—
sourRce__CoAL-  FFEDER

.RUNNO. A __DATE 9/1;”/[]7

SAMPLETYPE [ sz, SW

COLLECTION TIME /)9{ s

COLLECTOR _ 42{@ @ ANALYST

COMMENTS

- mmmm.ooc 6-18

osNTRe



" Figure 6-1
Example Sample Label

CLIENT ‘§E l Bzgcﬂwoo‘h'

proJEcT__MERcuRY  TEsTi N6
source___COAL-  FFEDER

'RUNNO; A _DATE q/lf/%)

SAMPLETYPE ( sz, SCéﬁ;ﬁ

COLLECTION TIME 9 4)/ S

COLLECTOR _ Z% ANALYST

COMMENTS

3 mmmm.ooc 6-18

osMTAe



" Figure 6-1
Example Sample Label

SAMPLE NO. / sC " -

cuent_ SET  [R)rcHioon

prROJECT __MercuRY  TESTING-
source__CoAL-.  FFEDER

|rRuNNO. - A __DATE 9//{ / 99

SAMPLETYPE (420, ‘_S_Céﬁﬂ;ﬂ

-
COLLECTIONTIME (/S

COLLECTOR _ M ANALYST

COMMENTS

- mmxmom.ooc 6-18

0SMTRe



" Figure 6-1 :
Example Sample Label

samrreNo_ | [ s " -

cuent_ SET TS irctoon

rroiECT __NERcurY  TESTING-

source._CoAL-  FFEDER

|rRunmNo. - A __DATE 9/1{ / 99

SAMPLETYPE ( sz, §_Ce97?/;ﬂ

coLLectiontve__ HAYE

COLLECTOR _ ‘/\) rr\V%i/\/)A.NALYST

COMMENTS

- me.ooc 6.18"

0sMTe



* Figure 6-1
Example Sample Label

SAMPLE NO. ﬂ@g - -

cuent_ SET  [RIRcHWoo -

rroJECT __MERcuRY  TESTING-

source__CoAL-  FFEDEPR

'RU'N_NO; -3 __DATE q/lf/%}

SAMPLETYPE ( sz, SCoHL

/4
coecriontve_ (444

COLLECTOR LJMQ&;;ANALYST

COMMENTS

- mmmmmc 6-18

0SM7/0



" Figure 6-1 .
Example Sample Label

SAMPLENO. [ (o L -

cuent_ SET B iRrcHWoon

momchY)gracU RY  TesTiné-

SOURCE CoAL- _ FFEDER

'RUNNO A __DATE q/lf/%’

SAMPLETYPE ( sz, Céﬁ:ﬁ

COLLECTION TIME qu l)/

COLLECTOR ._ﬁMANALYST

COMMENTS

. RPOLOERESDSERODAPT.00C 6-18

0sMTRe



~ Figure 6-1
Example Sample Label

= |samrreso._/ 1A

source__CoAL-  FFEDEPR

'RUNNO' A patE q//f/%)

SAMPLETYPE [ 420, SCéﬁﬂ

COLLECTIONTIME [0 |5

COLLECTOR MEANALYST

COMMENTS

- mmmmmmc 6-18

osnT%



" Figure 6-1
Example Sample Label

SAMPLE NO, /76 " -

cLent __ SE ] B:g Hoo -

PROJECT MercurY  TesTiNG-

|source__CoAL- FFEDER
'RUN_NO. A __DATE q/lf / 99

SAMPLETYPE ([ 0. ‘_S_Cl&ﬁyﬂ

COLLECTIONTIME /0 l{ 3
COLLECTOR Z:ZN(SMALYST

COMMENTS

. mwom.ooc 6-18

osnTRe



~ Figure 6-1 :
Example Sample Label

sampLezo,_ /) C

cuent_ SET  [BIRcHWooD

rroiecT __NercuRY  TesTN G-
SOURCE__COAL-  FFEDER

.RUNNOV A __DATE 9/1;’/9?

SAMPLETYPE _{_s20). SCéﬁ;ﬂ

coLLEcTIONTIME //) /5

COLLECTOR [3%« éV‘INALYST

COMMENTS

- mmmo-m.ooc 6-18

051700



" Figure 6-1
Example Sample Label

SAMPLENO. /gﬁ/ C -

CLIENT_;EE_I__B_LB_J'H/JOO‘D '

proect__NercuRY  TESTING=

source. CoAL.  FFEDER.

.RUNNO. e __DATE q/lf/'%)

SAMPLETYPE (s, C&ﬁ;ﬁ

COLLECTIONTIME __/( M/ S

COLLECTOR _ @ ANALYST

COMMENTS

. NFOLDERESDSEIOIDAFT.00C 6-18

0SMT/%



" Figure 6-1 .
Example Sample Label

SOURCE CoAl-  FFEDER

'RUNNO - A __DATE q/lf/%’

SAMPLE TYPE sl SC&:ﬁﬂ

COLLECTIONTIME /. M/ S

COLLECTOR _ @ ANALYST

COMMENTS

. srowensinsemoniparr0c 6-18

0SMTRR



~ Figure 6-1
Example Sample Label

SAMPLENO.__/ 30 C -

cuent_ SET  TRjrctoon

PROJECT MercurY  TesTiN G-

SOURCE CoAl-  FFEDER

.RUNNO A _DATE 9//{/%’

SAMPLE TYPE o> SW

COLLECTIONTIME /. M/ S

COLLECTOR _ &// / ANALYST

COMMENTS

. mm.casawm.ooc 6-18

osnTRe



" Flgure 6-1
Example Sample Label

SAMPLENO,__ 204
CLIENT ‘SEI Bzg H(,doo:h‘

rrotect__MercuRY  TESTING-

source CoAl-  FFEDEP

qRUNNO' .3 patE 9//5/?7

SAMPLE TYPE _{ /) C&ﬁ;ﬁ

COLLECTIONTIME__/ Z- 20

COLLECTOR 0 &Q_‘ANALYST

COMMENTS

. mm.&mom.ooc . . 6-18

osnTRe



" Figure 6-1 :
Example Sample Label

' SAMPLENO ozdlg

cLent __ SE T B:g h‘wooh
PRomcr_Mmmﬁ:{_Emd&—_.

source, CoAL-  FFEDER

.RUN.NO; : j __DATE 9//f/ﬁ

. mmmo«moc 618 -

osnrae



" Figure 6-1
Example Sample Label

SAMPLE No. oz ﬂ @

CLIENT (EEI B:B Hwoo‘h'

proiecT__MercuRY  TESTIN G-

source_ CoAl-  FFEDER

”RUN,No; -3 patE 9//5/ ok

SAMPLETYPE [ sz, SCo0

7
COLLECTION TIME | 2-20

COLLECTOR _LJJ‘Mé«Aﬁ«ALYST

COMMENTS

. Wom.ooc . ‘ 6-18

osnTRe



" Figure 6-1
Example Sample Label

4

SAMPLE NO. “o'll)%“ N

cuent __SFE ] B IR C h‘bdoo‘h'

rroect__ MercuRY  TESTING-
source__CoAL-  FFEDER

'RUNNO‘ 3 __DATE 9//5/77

SAMPLETYPE (520, SC&ﬁ;ﬂ

COLLECTION TIME / Z— 52

COLLECTOR / Zeéé . ANALYST

COMMENTS

- mmmom.ooc : 6-1%

osMTR



" Figure 6-1
Example Sample Label

SAMPLE NO. .‘(_.Ql% -

cuent_ (SET Rmcﬂwooh '

rrotect__ MercuRY  TESTING=

source. CoAL-  FFEDER

'RUNNO. 3 patE 9//5'/?7

saMPLETYPE (420 W

COLLECTION TIME / Z— jﬂ

~ | COLLECTOR ézeéé . ANALYST

COMMENTS

. mmwsamm.noc : 618

oI



" Figure 6-1
Example Sample Label

| ruNNO. __ 3

cuEnt__SFE ] Bmcﬁwoob'

rroect__ MercuRY  TESTING-

source.  CoAL-  FFEDER

e 9/5799

SAMPLETYPE [ 220, SW

COLLECTION TIME / Z' 57)

COLLECTOR 4 Qéé . ANALYST

COMMENTS

s mmmmmoc : 618

osNTRe



" Figure 6-1
Example Sample Label

o | saMPLENO, iz 4/

CLIENT (SEI B:B Hwoo‘h'

rroiect__MeRcuRY  TESTING-

source CoAL-  FFEDER

.RUNNO. 3 patE. 9//5'/??

SAMPLETYPE (420, C&ﬁﬂ

coLLectioNTIME_/ 3 2@

COLLECTOR MANALYST

COMMENTS

. mm.msamom.ooc ‘ 6-18

osee



¢ e—

" Figure 6-1
Example Sample Label

SAMPLE NO., iz %

CLIENT (EE‘I B:e h‘wooih'

rroiect__ MercuRY  TESTING-

source, CoAL-  FFEDER

'RUNNO. -3 patE 9//5'/47

SAMPLE TYPE _( ﬂﬁ C&ﬁ;ﬁ

COLLECTION TIME __/ SJQ@

COLLECTOR MANALYST

COMMENTS

. mmamtom.ooc - 6-18

osMTRe



" Figure 6-1
Example Sample Label

o | sampLENO, iﬁﬁ

CLIENT éf‘l ]313 j-}woojh‘

source  CoAL-  FFEDER

rroiect__MercuRY  TESTING-

.RUNNO‘ 3 __DATE QAJW

SAMPLE mxw

coLtectionTiME _/ 3, /7\@

COLLECTOR MANALYST

COMMENTS

. moau:mmmmmc 618



" Figure 6-1 .
Example Sample Label

R T asp -

rroiEct . MERcuRY  TESTING-

cuent _ SET RJRCJHAOQJ)'

source CoAL-  FEFEDER

.RUNNO‘ -3 patE 9//5'/44

SAMPLETYPE [ 520, St C&;ﬁ;ﬂ

COLLECTIONTIME__/. 350

COLLECTOR M ANALYST

COMMENTS

. wrowenssaseonnTO0s | 618

oI



" Figure 6-1
Example Sample Label

SaFLENO, aa% -

cLent__ SE ] Bug ﬁwoob'

rrosecT _ MeRcuRY  TESTING-

source, CoAL-  FFEDER

.RUNNO. -3 pate 9//5’/??

SAMPLETYPE _( g2l St C&ﬁ;ﬁ

COLLECTIONTIME /. 33 O

COLLECTOR M ANALYST

COMMENTS

. mnm.wsamom.ooc 618

oS



" Figure 6-1 :
Example Sample Label

.' - | SAMPLENO. 023/]/ -

CLIENT SETL RJR cjwoob '

rroiect__MercuRY  TESTING-

source  CoAlL-  FFEDER

‘RUNNO. -3 patE 9//5/?7

SAMPLE TYPE_Cazﬁ___Céﬁﬂ

COLLECTIONTIME /. 3.5 O

COLLECTOR M ANALYST

COMMENTS

. mmxmmtom.ooc (618

osn1Re



_ " Figure 6-1
Example Sample Label

SAMPLE NO. vzé//% -

CLIENT_;iEI_B_LILﬁNODh '

rroiect__VercuRY  TeSTiNG

source CoAL-  FFEDEP

.RUN.NO; 3 patE 9//5/ 7

SAMPLE TYPE _{ /) SWI/

coutzcrionTaye_/4/20)

COLLECTOR / ANALYST

COMMENTS

. mmsmmom.ooc 618

osnTRe



" Figure 6-1
Example Sample Label

SAMPLE NO._- ﬁzyﬁ -

mwwm-

rrosect__MeRcuRY  TESTING-

source CoAL-  FFEDER

.RUNNO. -3 pate 9//5/??

SAMPLETYPE [ sz, St C&ﬁﬂ
COLLECTION TIME /5/02(9 B

COLLECTOR / ANALYST

COMMENTS

|||||

o511



" Figure 6-1 .
Example Sample Label

SAMPLENO - 724/”/

CLIENT SET RJRIH(/JOQJ)'

rroiect__MeRcuRY  TESTING-

source,  CoAlL-  FEEDER

.RUNNO‘ -3 patE 9//5'/?9

saMPLE TYPE _( 520, SCM
COLLECTION TIME /%Z(D 3

COLLECTOR / ANALYST

COMMENTS

osnTRe



" Figure 6-1 -
Example Sample Label

SAMPLENO, .,25/ A—

cm_ﬁﬁl_&&jwooh
PROJEcr_m.EﬁM&(:_

SOURCE CoAl- _ FFEDER

.RUN.NO. -3 pate 9//5’/?9

saMPLETYPE (520, SCdﬁﬂ

COLLECTION TIME / ﬁ/ﬂ

COLLECTOR / YST

COMMENTS,

*  KYFOWERLSDSENOIND-APT.O0C 618

o5t



" Figure 6-1 :
Example Sample Label

SAMPLENO, .J 5/ ﬂ

c;mq'r cﬁwoo‘h
rno:ﬁcr_mmr.mﬁ.‘{_lz-:m&(t—__
source_ COAL- FFEDER

'RUNNo. -3 pate 9//5/?9

SAMPLE TYPE_CMLM

COLLECTION TIME / ﬁ/ﬂ

COLLECTOR /! YST _

COMMENTS

. mnm.&mm.ooc 618 N

osnIe



" Figure 6-1 B
Example Sample Label

PROJECT MeecurY  TeSTinG

SOURCE CoAl- __FFEDER

'RUN.NO. -3 patmE 9//5/?7

saMrLETYPE _( 520, SC&mV

COLLECTION TIME / ﬁ/ﬂ

mmmnééézéwmwsr ~

COMMENTS,

mmammnoc ‘ ' 6-18

o818



" Flgure 6-1
Example Sample Label

~ {SAMPLENO. 0Zé A/

mMﬁwoob '

PROJECT MercurY  TesTiNG

SOURCE CoﬁL. FEEDER

‘RUNNO -3 patE 9//5/?9

saMPLE TYPE _( g2, C&ﬂ;ﬂ
coLLEcTIONTIME /3 XD

COLLECTOR _ /1/ J"‘-vé\A—ANALYST

COMMENTS

- mmmwm.ooc 618

oI



" Figure 6-1 :
Example Sample Label

= ~|sumeo, PR

rrojecT__MERcuRY  TESTING-

CLIENT SE T ]313 ﬁwoojh'

source CoAL-  FFEDER.

‘RUN'NO; : j __DATE 9//5/ 79

SAMPLE TYPE _( 420, ‘_S_C&ﬂ;ﬂ
coLLecTioNTIME_ /3 XD

COLLECTOR _ /\/ WANALYST

COMMENTS

me.ooc ' 6-18

osnTRs



" Figure 6-1
Example Sample Label

-CLIENT (SE I B IR cﬁwoo‘h :

rnonécr MeercurY  Testins-
source  CoAL-  FFEDER

.RUN.No; -3 patE 9//5/ 7

sawrLsTvee (oall,  SCony
coLLectioNTME_ /3 XD

| coLLECTOR _ Whndporsarst

COMMENTS

- Wmoc . v ‘_ 6-18

o5



~ Figure 6-1
Example Sample Label

| SAMPLE NO. oz 7#

CLIENT (SE I B IR C H(AOOB '

prOJECT __VERcuRY  TESTING
source.  CoAl-  FFEDER

| RUNNoO. _ 4/ __DATE 7{//{/99

SAMPLETYPE [ szl SCo10

/4
coLLecTioNTME /6 ¥4 |

COLLECTOR _ @ Z ANALYST

COMMENTS

" N\FOLDERS SZ\SENOIDRPT.D0C 6-18

oSHTR%



" Figure 6-1
Example Sample Label

CLIENT (SE I B IRCHWOOD

PROJECT NMercurY  TesTine-

SOURCE CoAL-  FFEDER

| rRuNNoO. _ 4/ __DATE ?//7/9?

SAMPLETYPE (s, Swﬁﬂ

coLLecTIoNTIME _/ & 45~

COLLECTOR _ @Z ANALYST

COMMENTS

o570



" Figure 6-1
Example Sample Label

SAMPLE NO. 027@ i} __ -

CLIENT ;5& l B IRCHWOON

PROJECT MercurY  TesTin6-

source_COAL-  FFEDER

.RUN.NO. ' Z/ .DATEj///(/qq

SAMPLE TYPE Lozl SCop0

7
coLLecTIoNTIME _/ & Y3

COLLECTOR _ @Z ANALYST

COMMENTS

osNTRR



" Figure 6-1
Example Sample Label

SAMPLE NO, _Z/? ,)4/

CLIENT ;SEI Bug h‘wooh'

PROJECT MercuRY  TeSTING

SOURCE CoAlL- ___FFEDER

| rRUNNO. _ Z/ __DATE 7//(/5)

SAMPLETYPE (520, Céﬁﬂ

COLLECTION TIME / 7 ﬁ

COLLECTOR é%é é’é ANALYST

COMMENTS

. weoesssmepeos | '.5-18'."

0SNTRe



R

" Figure 6-1
Example Sample Label

SAMPLE NO _Z/? /4 -

mMﬁwooh'

PROJECT MercurY  TesTiNG

SOURCE CoAlL- __ _FFEDER

| rRUNNO. _ 4/ __DATE 7//(/9?

SAMPLE TYPE _{ o/ C&ﬁ;ﬁ

COLLECTION TIME / 7 5

COLLECTOR éé% é’é ANALYST

COMMENTS

SN0



" Figure 6-1
Example Sample Label

SAMPLENO_Z?C' - “'L

cuent_ SET Emgﬂwooh ~

PROJECT MeercuRY  TesTING-

SOURCE CoAL-___FFEDER

| RUNNO. _ Z/ __DATE 7//{/94

SAMPLE TYPE _( o/ CM

COLLECTION TIME / 7 JZS

COLLECTOR é%é é’é ANALYST

COMMENTS

osnTRe -



" Figure 6-1
Example Sample Label

SAMPLE NO. &16} /g’ -

CLIENT (SEI B:@ ﬁwooh'

rrosecT__MNercuRY  TESTING-

source__CoAL-  FFEDER

'RUN.NO; - Z/ 'D.mzj;/ﬁ//{/??

SAMPLETYPE [ 420, iCéﬁyﬂ

COLLECTION TIME

COLLECTOR _ ANALYST

COMMENTS

o519



" Figure 6-1
Example Sample Label

SAMPLENO. ,,QC? @ -

CLIENT (SEI 1313 h‘w(m‘h'

PROJECT MercurY  Testins-

source. CoAL-  FEFEDEPR

| Ruxmo._ 4/ »'DATEj//(/gq

sozrves LonllSCopg

COLLECTION TIME

COLLECTOR _ ANALYST

COMMENTS

o511



" Figure 6-1
Example Sample Label

SAMPLENO, ﬂq

CLmNT_‘SEL_B_LLﬁMOOh '

PROJECT MercurY  TESTING-

source._ CoAlL-  FEFEDEP

'RUN_NO. ' (/ 'DAmj//(/?q

SAMPLETYPE [ 520, C&ﬁyﬂ

COLLECTION TIME

COLLECTOR _ ANALYST

COMMENTS

. . .- L. . . - :.,:—)i.::(:if,‘:.-_v:.s.ls.
e L m.ﬁ.ﬂn-l Z l,a. ."w. “. T00C . . C e R
- L. S .

osnT1Re



~ Figure 6-1
Example Sample Label

SAMPLE NO. S/OA* -

CLIENT ‘EEI Bzﬁ ﬁwooh'

rrOJECT __MercuRY  TESTING-

source_ CoAlL-  FFEDER

'RUNANO; ‘ Z/ ‘DATEj///‘(/g'q

SAMPLE TYPE _C@ﬁ M

coLtectiontMe_ | 745

COLLECTOR _ @/ﬂg ANALYST

COMMENTS

3 mmumomnoc ) 618

osNT1Re



" Figure 6-1
- Example Sample Label

’RU'NNO ' [7/

| COLLECTOR _ é Q 2 ANALYST

| SAMPLE NO. 3/06 - '  -

cuent__ SET RJRJOJOO‘D'

PROJECT MercurY  TesTins-

SOURCE CoAlL-  FFEDER

| DATEj///(/qq

SAMPLETYPE (420, SW

COLLECTION TIME 745

COMMENTS

oI



" Figure 6-1
- Example Sample Label

sampLeno,__30C - - -

CLIENT (SEI Bze ﬁwoo‘h'

prOJECT__MERcuRY  TESTING-
source_ COAL-  FEEDER

.RUNNO; ' (/ .DAiE_'Z///L{é?

SAMPLE TYPE _{ ﬂﬁ Swy

COLLECTION TIME | 745

COLLECTOR _ é Mg ANALYST

commms'

051780



" Figure 6-1
Example Sample Label

_~|sampLENO._ S.I'A/ - ‘b -

CLIENT (SEI Bm Hwoo‘h'

proiECT__MERcuRY  TESTIN G-

source  COAL FEEDER

.RUN.NC); : 4/ _DATE j{/{/f/qq

saMPLE TYPE _(_s20. é_céﬂyﬂ

COLLECTIONTIME_ /.8 45

COLLECTOR M ANALYST

COMMENTS

" NFOSEEAIIGIDARTON BRI =0 L
Lo " N ‘) T s

oSNT%



" Figure 6-1
Example Sample Label

| SAMPLENO._ Sl%

CLIENT SET R)ijooh'

proJECT __ M ERCURY TEsTiNG-

source CoAL FEEDER

.RUNNO; ' 4/ 'DATEj//(/Qq

SAMPLETYPE _( sz, 5C&797ﬁ

COLLECTION TIME / g 45

COLLECTOR M ANALYST

COMMENTS

. | L. L . ) L e e ey
" RFOLDERS S DSENOIDRPT.O0C ~ R o o |
. . e e el . I R

ST Lo : N s

osnTRe



" Figure 6-1
Example Sample Label

| samMPLENO,_ 3‘1/' - -

cmmr_;ﬁli]_ Rlﬁ,ﬁwtm‘h'

PROJECT MercurY  TesTiné-

sourcE COAL- FEEDER

.RUN_NO. ' 4/ .DATEj//(/qQ

SAMPLETYPE _( 520, ISW

coLLecTIoNTIME [ 8 45 i

COLLECTOR M ANALYST

COMMENTS

05NN



" Figure 6-1
Example Sample Label

-
b
m.
L
=

CLIENT (SE I B IRCHKWOOND

prosect__ MercuRY  TesTy NG

source  CoAlL-  FFEDER

| RUNNoO. _ Z/ | DATE_?{/{/‘{/QQ

| SAMPLE TYPE Lzl ‘_S_C&??/ﬂ

COLLECTIONTIME /T /5

COLLECTOR _ &/ / ANALYST

COMMENTS

. mmmnoc . 6-18

05170



" Figure 6-1
Example Sample Label

SAMPLE NO, 326 - -

|euenr_SET  RBirctoon

rrOJECT __MERCcuRY  TESTING-

source CoAL. FEEDER

.RUN_NO; 3 Z/ ‘DATE_'Z/(/‘(l/q.?

COLLECTIONTIME __/T/5

COLLECTOR _ &[ f ANALYST

COMMENTS

¥ eroOE e BiE0iparT00¢ . L 618



" Figure 6-1 :
Example Sample Label

SAMPLENO, 3-26 - .‘..

CLIENT SET EJRJ(AOO‘D"

rroiect__MercuRY  TESTiNG-

source. CoAL. FEEDER

| Runno._- L/ ‘DAT'E_.Z//&(lé?

saMPLETYPE (420, SConp

| correcrionTve. /9/ 745

COLLECTOR _ &[ { ANALYST

COMMENTS

4 ROPOLDERRS DEEROIDRPT.00C L 618

OSNTAS .



" Figure 6-1
Example Sample Label

SAMPLE NO. 53 /} -

CLIENT ,Sﬁ [ B IRC ﬁbdoo‘h '

prodecT__ MERCURY 7:591-1 NG—

source. CoAL-  FEEDER

.RUNNO; ' 4/ __DATE 7//(/?9

SAMPLETYPE (420, W

cortectiontve_ /945

COLLECTOR Q{Q ANALYST

COMMENTS

. osnTRe



" Figure 6-1
Example Sample Label

SAMPLENO. é’@

cuent_ SET ijwoo‘h

| PRO.TECT MER( uRY  TESTING-

SOURCE CoAlL- _ FFEDER

’_RUNNo ' ‘/ __DATE ?///f/g?

SAMPLE TYPE >/ SCéﬁﬂ

cortection e /945

COLLECTOR @Q ANALYST

COMMENTS

" WPOLDERLE ASEIODAPT.0¢ . L 618

. esNme



" Figure 6-1 :
Example Sample Label

' SAMéLENO 5:;’(', -

CLIENT ‘SET Ejkcﬁwoo‘h'
|eromCT MeecuRY  TeSTING-

SOURCE CoAL.  FEEDE R

'RUNNo. - L/ ~' DATEjJ//(/?Q

SAMPLE TYPE _{( /) SW

corteciontive, /95

COLLECTOR é{é : ANALYST

COMMENTS

. o
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COAL SAMPLE ANALYTICAL REPORT

N:\FOLDERS.S-Z\SEN0O10D-RPT.DOC 10/26/99



INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +NJDEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

|

October 12, 1999

Jeff O’ Neill

Roy F. Weston, Inc.
One Weston Way

Bldg. 5-1

West Chester PA 19380

Laboratory Project: 186302

Client Reference: Birchiwood Power/Clean Coal Feed
WO# 12255.0001.001

Dear Mr. O’Neill:

The samples which were log%ed in on 21-SEP-99 have been analyzed as requested.
The analytical results are enclosed in the attached report.

Please note that any unused &ortion of the samples will be disposed after 03-NOV-99, ‘
unless you have requested otherwise.

Thank you for the opportunity to provide these services to you. If you have any questions
concerning this report, please contact a Client Services representative at 610/921-8833.

Fred Usbeck, CIH
Director, Laboratory Services

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667



page 1 of 2 120CT99_1542_D4_N1261_RFR

I HILII INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +«NJDEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

ANALYTICAL REPORT

Client: Roy F. Weston, Inc. Project: 186302
Received: 20-SEP-99
Report to: Jeff O'Neill Reported: 12-0CT-99
Roy F. Weston, Inc.
One Weston Way PURCHASE ORDER: 0006623
Bidg. 5-1

West Chester PA 19380

Project Description: Birchwood Power/Clean Coal Feed
WO# 12255.0001.001

AS RECEIVED BASIS DRY BASIS UNITS METHOD  DATE ANALYS

BP-COAL-R4

Lab Sample: 1375531

Moisture, Total 5.47 % D 3302 21-SEP-99 GLB
Mercury, Total 0.1 0.1 mg/kg 7471 28-SEP-99  SMW
Chlorine, Total 0.09 0.10 % E776/300.0 02-OCT-99 DRK
SHORT PROX - COAL

Ash 13.9 14.7 % D 3174 27-SEP-99 VvJO
Sulfur 0.78 0.83 % D 4239 29-SEP-99 VvJo
Heating Value 11760 12440 BTU/Ib D 3286 01-0CT-99 GLB
BP-COAL-R2

Lab Sample: 1375532

Moisture, Total 5.77 % D 3302 21-SEP-99  GLB
Mercury, Total 0.1 0.1 mg/kg 7471 28-SEP-99 SMW
Chlorine, Total 0.08 : 0.09 % E776/300.0 02-OCT-99 DRK
SHORT PROX - COAL :

Ash 12.6 13.4 % D3174 27-SEP-99  VJO
Sulfur . 0.73 0.77 % D 4239 29-SEP-99 VJO
Heating Value 11920 12650 BTU/Ib D 3286 01-0CT-99 GLB
BP-COAL-R3

Lab Sample: 1375533
Moisture, Total 6.05 % D 3302 21-SEP-99  GLB
Maercury, Total 0.1 0.1 mg/kg 7471 28-SEP-99 SMW
Chlorine, Total 0.09 0.10 % E776/300.0 02-OCT-99 DRK
SHORT PROX - COAL :

Ash 13.0 13.8 % D 3174 27-SEP-99 VJO

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667



PHILIP

ANALYTICAL SERVICES

Client: Roy F. Weston, Inc.
Project: 186302
BP-COAL-R3

Lab Sample: 1375533 - continued

Sulfur
Heating Value

page 2 of 2

INDUSTRIAL HYGIENE

120CT99_1542_D4_N1261_RFR

ENVIRONMENTAL TESTING

* EPA/NVLAP 101262-0
* AIHA ACCREDITATION NO. 100439

*NY DOH 10903
* PADER 06-353

*NJDEP 77678

AS RECEIVED BASIS DRY BASIS UNITS METHOD DATE ANALYS
0.74 0.79 % D 4239 29-SEP-99 VJO
11810 12570 BTU/Ib D 3286 01-0CT-99 GLB

< Indicates less than the limit of quantitation.

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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ONTARIO HYDRO SAMPLES ANALYTICAL REPORT

N:FOLDERS.S-Z\SEN010D-RPT.DOC

10/26/99



I HILlI INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 «NJ DEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

October 13, 1999

Jeff O’Neill

Roy F. Weston, Inc.
One Weston Way

Bldg. 5-1

West Chester PA 19380

Laboratory Project: 186391 4
Client Reference: Birchwood Power/Ontario Hydro Mercury Analysis
WO # 12255-001-001

Dear Mr. O’Neill:

The samples which were log%ed in on 23-SEP-99 have been analyzed as requested.
The analytical results are enclosed in the attached report.

Please note that any unused portion of the samples will be disposed after 10-NOV-99,
unless you have requested otherwise.

Thank you for the opportunity to provide these services to you. If you have any questions
concerning this report, please contact a Client Services representative at 610/921-8833.

red Usbeck, CIH
Director, Laboratory Services

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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page 1 of 7
I HILII INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +NJDEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

ANALYTICAL REPORT

Client: Roy F. Weston, Inc. Project: 186391
Received: 20-SEP-99
Report to: Jeff O’Neill Reported: 13-0CT-99
Roy F. Weston, Inc.
One Weston Way PURCHASE ORDER: 0006623
Bldg. 5-1

West Chester PA 19380
Project Description: . Birchwood Power/Ontario Hydro Mercury Analysis
WO # 12255-001-001

Sampled: 15-SEP-99

RESULT UNITS METHOD DATE ANALYST

BP-BH-IN-2-OHM-13SEP1999-FHHNOJ3/FILT
Lab Sample: 1375940

Hg by Ont. Hydro Method, Draft 16.5 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Total Particle-Bound HG.

BP-BH-IN-2-OHM-13SEP1999-BHKCL
Lab Sample: 1375941

Hg by Ont. Hydro Method, Draft 0.37 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-IN-2-OHM-13SEP1999-BHHNO3
Lab Sample: 1375942

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-IN-2-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375943

Hg by Ont. Hydro Method, Draft 0.18 ug/sample Ont Hydro 30-SEP-99 JLP
*% Note Yok
Total Elemental Mercury = HG in KMNO4 + HG in H202
0.18 ug Elemental HG

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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I HILII INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +NJ DEP 77678

* AIHA ACCREDITATION NO. 100439 * PA DER 06-353

Client: Roy F. Weston, Inc.
Project: 186391
RESULT UNITS METHOD DATE ANALYST

BP-BH-IN-3-OHM-13SEP1999-FHHNOJ3/FILT (#10 + 8)
Lab Sample: 1375944

Hg by Ont. Hydro Method, Draft 12.4 ug/sample Ont Hydro 30-SEP-99 JLP
Results represents Total Particle-Bound HG.

BP-BH-IN-3-OHM-13SEP1999-BHKCL
Lab Sample: 1375945

Hg by Ont. Hydro Method, Draft 0.32 ug/sample "~ Ont Hydro  30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-IN-3-OHM-13SEP1999-BHHNO3
Lab Sample: 1375946

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-IN-3-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375947

Hg by Ont. Hydro Method, Draft 0.24 ug/sample Ont Hydro 30-SEP-99 JLP
*k Note *k
Total Elemental Mercury = HG in KMNO4 + HG in H202
0.24 ug Elemental HG

BP-BH-IN-SB-OHM-13SEP1999-KCI
Lab Sample: 1375948

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-IN-SB-OHM-13SEP1999-HNO3 (0.1N) + 3 FILTERS
Lab Sample: 1375949

Hg by Ont. Hydro Method, Draft < 0.03 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-IN-SB-OHM-13SEP1999-KMNO4
Lab Sample: 1375950

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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I HlLII INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 «NJ DEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

Client: Roy F. Weston, Inc.
Project: 186391
RESULT UNITS METHOD DATE ANALYST

BP-BH-IN-SB-OHM-13SEP1999-HNO3/H202
Lab Sample: 1375951

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-IN-SB-OHM-13SEP1999-10% HNO3
Lab Sample: 1375952

Hg by Ont. Hydro Method, Draft < 0.02 ug/sample ~ Ont Hydro 30-SEP-99 JLP

BP-BH-IN-SB-OHM-13SEP1999-10% Hydroxylamine Suifate
~ Lab Sample: 1375953

Hg by Ont. Hydro Method, Draft < 0.02 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-IN-SB-OHM-13SEP1999-Thimble 1-3 (#15, 16 + 18)
Lab Sample: 1375954

Hg by Ont. Hydro Method, Draft A < 0.09 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-IN-BT-OHM-13SEP1999-FHHNOJ3/FILT (#13)
Lab Sample: 1375955

Hg by Ont. Hydro Method, Draft < 0.08 ug/sample Ont Hydro 30-SEP-99 JLp
Result represents Total Particle Bound HG.

. BP-BH-IN-BT-OHM-'I3SEP'I999-BHKCI
Lab Sample: 1375956

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-IN-BT-OHM-13SEP1999-BHHNO3
Lab Sample: 1375957

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667



130CT99_1640_D3_N1261_RFR

page &4 of 7
I HILII ‘ INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +NJDEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

Client: Roy F. Weston, Inc.
Project: 186391
RESULT UNITS METHOD DATE ANALYST
BP-BH-IN-BT-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375958
Hg by Ont. Hydro Method, Draft 0.19 ug/sample Ont Hydro 30-SEP-99 JLP

*k Note *k
Total Elemental Mercury = HG in KMNO4 + HG in H202
0.190 ug Elemental HG

BP-BH-IN-4-OHM-13SEP1999-FHHNOJ3/FILT (#17)
Lab Sample: 1375959

Hg by Ont. Hydro Method, Draft 15.0 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Total Particle Bound HG.

BP-BH-IN-4-OHM-13SEP1999-BHKCI
Lab Sample: 1375960

Hg by Ont. Hydro Method, Draft 0.31 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-IN-4-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375961

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP
ek Note *k
Total Elemental Mercury = HG in KMNO4 + HG in H202
< 0.15 ug Elemental HG

BP-BH-IN-4-OHM-13SEP1999-BHHNO3
Lab Sample: 1375962

Hg by Ont. Hydro Method, Draft . < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-STK-2-OHM-13SEP1999-FHHNO3/FILT
Lab-Sample: 1375963

Hg by Ont. Hydro Method, Draft ’ 0.021 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Total Particle Bound HG.

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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l HILII INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +NJ DEP 77678

* AIHA ACCREDITATION NO. 100439 * PADER 06-353

Client: Roy F. Weston, Inc.
Project: 186391

RESULT UNITS METHOD DATE ANALYST

BP-BH-STK-2-OHM-13SEP1999-BHKCL
Lab Sample: 1375964

Hg by Ont. Hydro Method, Draft 0.62 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg. '

BP-BH-STK-2-OHM-13SEP1999-BHHNO3
Lab Sample: 1375965

Hg by Ont. Hydro Method, Draft < 0.3 ug/sample " Ont Hydro 30-SEP-99 JLP

BP-BH-STK-2-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375966

Hg by Ont. Hydro Method, Draft 0.24 ug/sample Ont Hydro 30-SEP-99 JLP
*k Note *k
Total Elemental Mercury = HG in KMNO4 + HG in H202
0.240 ug Elemental HG

BP-BH-STK-3-OHM-13SEP1999-FHHNOSJ/FILT
Lab Sample: 1375967

Hg by Ont. Hydro Method, Draft 0.023 ug/sample Ont Hydro 30-SEP-99 JLP
Result represent Total Particle Bound HG.

BP-BH-STK-3-OHM-13SEP1999-BHKCL
Lab-Sample: 1375968

Hg by Ont. Hydro Method, Draft < 0.3 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-STK-3-OHM-13SEP1999-BHHNO3
Lab Sample: 1375969

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample - Ont Hydro 30-SEP-99 JLP

BP-BH-STK-3-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375970

Hg by Ont. Hydro Method, Draft 0.21 ug/sample Ont Hydro 30-SEP-99 JLP
** Note **

Total Elemental Mercury = HG in KMNO4 + HG in H202
0.206 ug Elemental HG

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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<« P P
HIL' INDUSTRIAL HYGIENE ENVIRONMENTAL TESTING

ANALYTICAL SERVICES « EPA/NVLAP 101262-0 «NY DOH 10903 +NJ DEP 77678

* AIHA ACCREDITATION NO. 100439 * PA DER 06-353

Client: Roy F. Weston, Inc.
Project: 186391
RESULT UNITS METHOD DATE ANALYST

BP-BH-STK-BT-OHM-13SEP1999-FHHNO3/FILT
Lab Sample: 1375971

Hg by Ont. Hydro Method, Draft < 0.08 ug/sample Ont Hydro 30-SEP-99 JLP
Results represent Total Particle Bound HG.

BP-BH-STK-BT-OHM-13SEP1999-BHKCL
Lab Sample: 1375972

Hg by Ont. Hydro Method, Draft < 0.2 ug/sample " Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-STK-BT-OHM-13SEP1999-BHHNO3
Lab Sample: 1375973 : '

Hg by Ont. Hydro Method, Draft < 0.3 ug/sample Ont Hydro 30-SEP-99 JLP

BP-BH-STK-BT-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375974

Hg by Ont. Hydro Method, Draft - < 0.15 ug/sample Ont Hydro 30-SEP-99 JLP
Yk NOte * %
Total Elemental Mercury = HG in KMNO4 + HG in H202
< 0.15 ug Elemental HG

BP-BH-STK-4-OHM-13SEP1999-FHHNO3/FILT
Lab Sample: 1375975

Hg by Ont. Hydro Method, Draft 0.030 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Total Particle Bound HG.

BP-BH-STK-4-OHM-13SEP1999-BHKCL
Lab Sample: 1375976 : i

Hg by Ont. Hydro Method, Draft < 0.3 ug/sample Ont Hydro 30-SEP-99 JLP
Result represents Oxidized Hg.

BP-BH-STK-4-OHM-13SEP1999-BHHNO3
Lab Sample: 1375977

~ Hg by Ont. Hydro Method, Draft < 0.2 ug/sample Ont Hydro 30-SEP-99 JLP

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-921-8833 FAX 610-921-9667
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ENVIRONMENTAL TESTING

ANALYTICAL SERVICES * EPA/NVLAP 101262-0

* AIHA ACCREDITATION NO. 100439

Client: Roy F. Weston, Inc.
Project: 186391
RESULT
BP-BH-STK-4-OHM-13SEP1999-BHKMNO4
Lab Sample: 1375978
Hg by Ont. Hydro Method, Draft < 0.2

** Note ** v
Total Elemental Mercury = HG in KMNO4 + HG in H202
< 0.15 ug Elemental HG

ug/sample

*NY DOH 10903 *NJDEP 77678
* PA DER 06-353

METHOD DATE ANALYST

Ont Hydro 30-SEP-99 JLP

< Indicates less than the limit of quantitation.

4418 POTTSVILLE PIKE, READING, PENNSYLVANIA 19605 610-821-8833 FAX 610-921-9667



Lab Tracking Number

Chain-of-Custody Record/Lab Work Requeslwm'

) Page_ 7 / of < A
Client BIRCHWOOD POWER, King George VA
Work Order Number 12255-001-001 ghone gr"lumber 610-701-7201 ()7( /ﬂ(/’—} /g/ (J) 6/7
Contact Person Jeff ONeill Turn Around Tim Standard
Analyses Requested/Other Info LI)K//M/LJ,.& /g(/j ‘7/
Sample g q - P}“
Collectio| % | PO
Lab ID ' Field Sample ID nDate | & X V| S
BP - BH - IN - 1 - OHM - 13SEP1999 - FHHNO3 /69| onm | < oA
BP - BH - IN - 1 - OHM - 13SEP1999 - FILT I OHM [ X~ ARG
BP - BH - IN - 1 - OHM - 13SEP1999 - BHKCL OHM | X 77 v
BP - BH - IN - 1 - OHM - 13SEP1999 - BHHNO3 OHM | X v
BP - BH - IN - 1 - OHM - 13SEP1999 - BHKMNO4 / oHm | X v
BP - BH - IN - 2 - OHM - 138771999 - FHHNO3 sps | oHM ‘ e
BP -BH - IN- 2 - OHM - 13SEY-1999 - FILT N OHM |7 v
BP - BH - IN - 2 - OHM - 13SEP1999 - BHKCL OHM R v
BP - BH - IN - 2 - OHM - 13SEP1999 - BHHNO3 OHM v
BP - BH - IN - 2 - OHM - 13SEP1999 - BHKMNO4 OHM v
_ BP - BH - IN - 3 - OHM - 13SEP1999 - FHHNO3 OHM . v
BP - BH- IN-3 - OHM - 13S£'P1999 - FILT ° OHM - v
BP - BH - IN - 3 - OHM - 13SEP1999 - BHKCL OHM - v
BP - BH - IN - 3 - OHM - 13SEP1999 - BHHNO3 OHM v
BP - BH - IN - 3 - OHM - 13SEP1999 - BHKMNO4 OHM v
BP - BH - IN - SB - OHM - 13SEP1999 - KCI OHM RN e
BP - BH - IN - SB - OHM - 13SEP1999 - FILT OHM (Zp3) |~
BP - BH - IN - SB - OHM - 13SEP1999 - KMNO4 OHM vy v
BP - BH - IN - SB - OHM - 13SEP1999 - HNO3/H202 OHM v
BP - BH - IN - SB - OHM - 13SEP1999 - HNOX0.1 M) OHM v
BP - BH - IN - BT - OHM - 13SEP1999 - FHHNO3 OHM —
BP - BH - IN - BT - OHM - 13SEP1999 - FILT OHM S —
BP - BH - IN - BT - OHM - 13SEP1999 - BHKCL OHM ) -
BP - BH - IN - BT - OHM - 13SEP1999 - BHHNO3 A/ | oHm -
BP - BH - IN - BT - OHM - 13SEP1999 - BHKMNO4 v OHM v
9/s149
A= 1”)/{— 10~ Y- Oy~ l3%m$%‘- Bpnoz] oHIM -
- - Y- oHM) alirnme AL ohm | . [ 7 -
Hyp- 1/- l A 1866 — Oy kecd 2HM -
-OH- - d || otim -
P -/ spr = 4= M - "3$7nrm‘i- i3 | | srm v
Bp -Lrl- i S5 ~OHM =13 -0 i 02 N | 0hm) N v
- BH=;0/—503- olim-* Bsgotii?5- 0% il 2L AT | ; v
Notes: OHM - Speciated Mercury Analysis per Ontario Hydro Method
linguisheg By oy Received, By, Date Time Lab Use Only
0(*(@_ A - 902079_9 /7278 |shipper Conucs |air gin #
N Mu A 9-2099 | 1430 |opened B(L’o I |paterrime
! Temp°C 23 |Conditio
Custody Seals: Yes No None @A‘ )
Laboratory Comments:

Copyright Roy F Weston Inc Jan 1999PV



Lab Tracking Number

Py mgtvpiey

Chain-of-Custody Record/Lab Work Reques{ =~

Page_< }of > ) ,
Clie HWOOD POWER, Ki rge VA ¢ ¢
Wor:tOrder Number ere 1%255-0?1/\-1001. nghcc;:\c;ilumber 610-701-7201 &l /wé// =7 /S/Q/ )% f
Contact Person Jeff ONeill Turn Around Tim Standard ] (
ﬂ/’/tdz;_')-—‘ s /g& =
Analyses Requested/Other Info A\ 9
.,. Mk
Samplfe .2 @ /\f“(’ Sample
Collectio T'CT { \ ,ﬂr Check-
Lab ID Field Sar..ple ID n Date P off
BP -BH.STK - 1- OHM - 13SEP1999 - FHHNO3 _ [§/#/49 | OHM | v& v
BP - BH- STK - 1 - OHM - 13SEP1999 - FILT "Y " | onm | « v
BP - BH - STK - 1 - OHM - 13SEP1999 - BHKCL OHM | X v
BP - BH - STK - 1 - OHM - 13SEP1999 - BHHNO3 | OHM | X v
BP - BH - STK - 1 - OHM - 13SEP1999 - BHKMNO4 - OHM | X d
T BP - BH - STK - 2 - OHM - 13SEP1999 - FHHNO3 | §//5(79 | OHM /
BP - BH - STK - 2 - OHM - 13SEP1999 - FILT | " | onm d
BP - BH - STK - 2 - OHM - 13SEP1999 - BHKCL OHM e
BP - BH - STK - 2 - OHM - 13SEP1999 - BHHNO3 | OHM v/
BP - BH - STK - 2 - OHM - 13SEP1999 - BHKMNO4 OHM <
BP - BH - STK - 3 - OHM - 13SEP1999 - FHHNO3 OHM v
BP - BH - STK - 3 - OHM - 13SEP1999 - FILT OHM v
BP - BH - STK - 3 - OHM - 13SEP1999 - BHKCL OHM -
BP - BH - STK - 3 - OHM - 13SEP1999 - BHHNO3 , OHM S
BP - BH - STK - 3 - OHM - 13SEP1999 - BHKMNO4 \J OHM e
T e p—BH—STK—SB—OHM—t3SEP1999—KE!} QHM—
Agﬁ'-BP'-'BH?Sﬁ('-—SB-'OHM'-—T:SSEng “FICT —OHM—}——__
1 BP—BH~S5TK—6B~—OHM—-—13SER1999 - KMNC “OHAM |
Ul rtmP—BH—6TK—SB - OHM—TSSEPTS89~—HNO3/H2O —
U {BP B3 TH—58—OHM—36EP+999 - ANO3 OHM——
U BP—BH—ST+~—BT—OHM T SEP1999—FHHNOS3 - —OHM—t
U I8P -BH-STK-BT - OHM - _5%P1999 - FILT 9r5(% | oHm v
BP - BH - STK - BT - OHM - 13SEP1999 - BHKCL Iy | onm v
BP - BH - STK - BT - OHM - 13SEP1999 - BHHNO3 OHM /
BP - BH - STK - BT - OHM - 13SEP1999 - BHKMNO4 OHM v
P- Bl —>Tk - 157 ot =13 5001 /7] = B v
. -Bf-ci- o~ ~ e 1§39 —FHAnO3 ] Ok, v
3p- ¥ ~ 1Y - orip = (31 5~ 2T oHm v
0 PH- 6kt -Y- oM - 131435~ P | orm “
(50- PH- STK-4- orim - -~ [ lornm v
-4 K- Y~ S oo 1999 = PHpntDz N | oM e
3D/ Y- iar =S B-oHm ~ :3%/7?) “Hmng ) |~ P /S v
= M- b =S - hma—) LT (099~ H'mAY L Vi 2AM /6 v
i fﬂ Byl-; Y7 V4 “aF- - /"L{fﬂrl‘)«”% imsd 3 \I FYhl4a) /x v
otes: HM - Speciated Mercury An:{lysus per Ontario Hydro Method
,Relinquished By Beceived By Date Time Lab Use Only
MM)} 4[‘»/)57{- G2e 95 | //278  |shipper Cekttl |air Bi #
"//W,{,{,L'Lﬂ 7-2¢499 | [430 |Opened Q{’_f/"’j Date/Time
_ Temp °C 4 5 Conditio
Custody Seals: Yes No None @
aboratory Comments: o

Cooyright Roy F Weston Inc Jan 1999PV



Philip Analytical Quality Assurance Protocol - IH
' Ontario Hydro Method

Philip Report # 186391 ClientID RoyF, Weston

|| Method Blank Results (ug/sample) #1375949 Il
_

Blank
Parameter Conc
Mercury <0.03
Il Method Blank Results (ug/sample) #1375953
Blank
Parameter Conc
Mercury <0.02
Method Blank Results (ug/sample) #1375952 [l
Blank
Parameter | Conc
|[Mercury <0.02
——

01-Industrial Hygiene Summary Form



Philip Analytical Quality Assurance Protocol - IH

Ontario Hydro Method
Philip Report # 186391 ClientID RoyF. Weston
- -Method Blank Results (ug/sample) ;
o Blank #1375951
Parameter Conc
Mercury ' <0.2
. 'Spike Result (ug/sample) & 2 #1375951(H202)
S Found © | ' TRUE Percent
- . |Parameter Conc - _ Conc Recovery
Mercury 1.62 . 1.80 90

01-Industrial Hygiene Summary Form



Philip Analytical Quality Assurance Protocol - IH
Ontario Hydro Method

Philip Report# 186391 ClientID RoyF. Weston

Method Blank Results (ug/sample)
Blank #1375951

Parameter Conc
Mercury <0.2
Spike Result (ug/sample) B 5375973! 202"

Found TRUE Percent
Parameter Conc Conc Recovery
Mercury 1.94 2.20 88

01-Industrial Hygiene Summary Form



~ Philip Analytical Quality Assurance Protocol - IH
Ontario Hydro Method

Philip Report# 186391 ClientID RoyF. Weston

- - —==—-=-=1- Method Blank Results (ug/sample)- e
B Blank  #1375951
Parameter Conc
Mercury - <0.2
Spike Result (ug/sample) 2 #1375965(H202)
' Found TRUE Percent
- |Parameter Conc Conc Recovery
Mercury 1.93 2.08 93

01-Industrial Hygiene Summary Form



Philip Analytical Quality Assurance Protocol - IH
Ontario Hydro Method

Philip Report # 186391 ClientID RoyF. Weston

Il Method Blank Results (ug/sample) ———___“

Blank #1375949

Parameter Conc

Mercury <0.03

Spike Result (ug/sample) __ #1375940(HNO3)
B - Found TRUE | Percent
Parameter Conc Conc Recovery
Mercury 2.35 2.47 95

01-Industrial Hygiene Summary Form



Philip Analytical Quality Assurance Protocol - IH
Ontario Hydro Method

Philip Report # 186391 ClientID RoyF. Weston

—— imiooee — - ‘Method Blank Results (ug/sample) .

Blank #1375948
Parameter Conc
Mercury .<0.2
Spike Result (ug/sample) o #1375960(KCL)
’ Found * | TRUE Percent
Parameter |  Conc Conc Recovery
Mercury . 1.90 1.96 97

01-Industrial Hygiene Summary Form



Philip Analytical Quality Assurance Protocol - IH
Ontario Hydro Method

PhilipReport# 186391 ClientID  RoyF. Weston

H Method Blank Results (ug/sample) u

Blank  #1375950
Parameter Conc
Mercury <0.09
Spike Result (ug/sample) #1375958(KMNOA4)
Found TRUE Percent
Parameter Conc Conc Recovery
Mercury 1.25 1.35 93

01-Industrial Hygiene Summary Form
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Phlhp Analytical Quality Assurance Protocol - IH

Ontario Hydro Method
Philip Report # 186391 ClientID  RoyF, Weston
Method Blank Results (ug/sample) #1375954 M
Blank
Parameter Conc
Mercury © <0.08

Spike Result (ug/sample) e #1375959(Ash)
Found : TRUE Percent

Parameter ‘Conc - Conc Recovery

Mercury 3.00 3.22 93

01-Industrial Hygiene Summary Form
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Philip Analytical Quality Assurance Protocol - IH
Ontario Hydro Method

Philip Report # 186391

Client ID

Roy F. Weston

#1375949

Method Blank Results (ug/sample) .

Blank
Parameter Conc
Mercury <0.02

Spike Result (ug/sample) =~ - “wse #1375971(filter)
e Found | TRUE Percent

Parameter Conc | Conc Recovery

Mercury 0.208 0.200 104

01-Industrial Hygiene Summary Form
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Data Package Cover Sheet for £ Clent wantr

Atomic Absorption Spectroscopy c"{y of all
by Automated Cold Vapor Analysis | dﬂ/“-' :
Date of Analysis: Element: HG
9/30/99 ..
Analyst: Time of Analysis:
™ o ¥E opys
Data Validated by: : Instrument: Leeman PS 200

V.otsele 1o)3]éf

Calibration Standard Preparation Records

9/30/99

Quality Control Sample Preparation Records
Preparation is in Notebook #

QCS/ICV
3¢o0-ig- 7

IPC/CCV

360-19- 9

I Certify that all QA/QC results were acceptable and that there were no problems except as noted.

@,ﬁz_z& wlyfas
jgnatur€ of Analyst and Date ’




-

Case Narratives for the Ontario Hydro Method for Determining Mercury:
The Mercury Analysis Was Performed 9/30/99:

1. Equation # 5 for the 0.1IN HNO3 Probe Rinse is incorrect. The analyst called the author, on
. Oct 8, 1999, and confirmed her findings. There should be a dilution factor that takes into
account for the acids and reagents that are added on top of the sample volume. All results are
-~ - calculated with the corrected equation.
2. It was mentioned in the conversation with the method’s author (on 10/8/99) that an analysis of
: the CCB and CCV should be performed every 5 samples. This is not present in the QC
section of this method. The CCV and CCB were analyzed every 10 samples. After every 5
R samples will be performed in the future.
© 3 “The 0.1 NHNO3 Probe Rinse data from this analysis was used to calculate the Total Particle
' Bound Mercury. See pages # 342 and 343 on the 10/5/99 analysis for all calculations and
reported data.

AnalystandDateQ;,a /o////ey
Validated BY and Date:

U oy s L (ollzli‘f
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m
[

where:
0, = sampling time interval, from the beginning of a run until the first component change, min

1]
and substitute only for those leakage rates (1., or I.,) that exceed L.

14.2° Volune of Water Vapor—--Calculate the volume of water vapor of the stack gas using
l:quation 2.
w, RT
(3

Y% - sd e / s
; w(std) v P /\2 I le “.(]. 2
A std
where: :
M, = molceular weight of water. 18.0 g/g-mole (18.0 1b/Ib-mole) ‘
R = jdeal gas constant, 0.008314 kPa-n’/K-g-mole (21.85 in. 11g-1t/"R-Ib-molc)
W,. == total mass of liquid collected in impingers and silica gel (refer to Figure 2), ¢
Vian ° volume of water vapor in the gas sample, corrected to standard conditions. sem (scl)
K, = 0.001336 m*/ml. (0.04707 1/ml.)
14.3 Volume of Moisture  Caleulate the moisture content. B, ol the stack gas using,
Fquation 3. AN
Vvt
> . wiste . N
l)\r.\' ‘ I R I I(l 2D '
m(std) w(ard)

where:

B water vapor in the gas stream, proportion by volume

WS -

15, Caleulations for Particle-Bound, Oxidized, Elemental, and Total Mereury
Concentrations: : )

—i -

15.1 Particle-Bound Mercury

15.1.1  Case 1: Amount of Ash on the Filter is Creater Than 0.5 ¢ Caleulate the
concentration of mercury in pg/g in the ash sample (Hg,,,) using Eguation |

g pe/g == (IRYDI) : [1q. 4]



DRAFT i
!

VLTI N ARCNSHEOIUPR R 5 SR R

where:
IR instrument reading, pg/l.
DI dilution factor - (total digested volume. L)/(mass ol ash digested, 1)

¥
e N * ) N M N “1 o ) H N N . ‘. e
Caleulate the amount of mereury in the probe rinse (g, Container 2) in e using Equatton 5:

lig,,., ng = IRV °"3qp 1. 5|

T

7 “="instrument reading, pg/l. .

V, = total volume of probe rinse sample {from which sample aliquot was taken. .

DF = Dldan lihe :

Calculate the amount of mercury on the sample filter blank (Hg,,) in the same way using Fiquation
0. '

where: £

Heg, pg = (IR)(V2) [ 6]
where:
IR - nstrument reading, pg/l.
V, # total volume of sample filter blank digest. L

The total amount of particle-bound mercury (1Hg,,) is then determined using Fquation 7

“g (pi\ﬂiClC), g = (I'lgash)(\xl:\sh) o l[gth 41 ]gpl ll(] 7l
where: \
W, = the total mass ol ash on filter. g

The concentration of particle-hbound mereury (pg/dsem) in the gas stream is then determined
using Equation 8: '

g, pe/dsem = g (particle)V [ 8]
where: -
Vo is the total volume of dry gas sampled at standard (normal) conditions. dsem

1512 Cuase 2: Amount of Ash on the Filter is Less Than 0.5 g---The caleulation is the
sime as in Case 1 except the entire sample (ash and filter) is digested: therefore, DEF in quation <4
is defined only by the total digested volume. Equations 5 -7 remain the same.

15.2 7 Oxidized Mercury
15.2.1  KCT Solution (Impingers 1-3)—Calculate the concentration of mercury in pg/l. in
the KC1 impinger solutions using Equation 9: ¢

s

e
. 26
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-,é'.(liﬁi(i)if) [1:q. 9]
C e OF Rr 9lzalaq peep is 1.H .

whére: «

IR = instrument reading, pg/l.

DI = dilution factor, V,, 1 VA1L,S0) F VNG, + V(KMnO,) ¢ V(K500 VINELOLD
’ VI)

vV, —total digested volume, 10 ml.

V(ILSO,) = volume of added concentrated 11,50, 0.5ml. .

V(IINOY) volume ol added concentrated TINO, 0.5 ml.

V(KMnO,) - volume of added 3%/, KMnO,, 1.5 mL
V(K,S,0,) = volume of added 5%"/, K,S,0,, 0.75 ml.
V(NILOI = volume of added 10%%/,, hydroxylamine sulfate. 1.0 ml.

The amount of mercury in the KCI solution blank is caleulated in the sime way'.

T T g e ) . . .
15.2.2 ZTotal Oxidized Mereury (11g,)—is defined by method as the mereury measured in
the KCI sample minus the mercury measured in the KCl solution blanks, as shown in Equation 10:

Heo, pg = (Hg g )(V3) = (Heo)(Vs) [1:q. 10]
“where:
Hg  Mereury coneentration measured in KClaliquot. pg/l
V. - Total volume of aqueous KCI from which sample aliquot was taken, L
Hg,,, © Mereury concentration measured in KCsolution blank aliquot. pg/l.
I'he concentration of g (pe/dsem) in the gas stream is then determined using Fquation 11:
He . pe/dsem = He !V [V 11
where:

Vi 18 the total volume of dry gas sampled at standard conditions, dsem
SJS537 Elemental Mercury
15330 1INO; 11,0, Solution (Impinger -)- - Caleulate the concentration ol mercury in

pg/l. in the HINO, 1LO, impinger solution using Lquation 12:

<

gy - pe/l = (IRXDF) 1. 12]
where:
IR instrument reading., pg/l.
DI == dilution factor, V,,_t VAICD 4 V(LSO ¥ V(KMnO,) 1 VIS, 00 VINELOLD
Vi
Vi, ~total digested volume, 5 ml.
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Heye ne/L = IR)(DF) [Eq. 9]
where:
IR - = instrument reading, pg/L
DF = dilution factor, V. + V(H,80;) + V(HNO,) + V(KMnO,) + V(K,S,04) + V(INH,0H)
Vo '
Vp = total digested volume, 10 mL
V(H,S0,) = volume of added concentrated H,SO,, 0.5 mL
V(HNO,) = volume of added concentrated HNO,, 0.5 mL
V(KMnO,) = volume of added 5%"/, KMnO;, 1.5 mL

V(K,S,05) = volume of added 5%"/y K,S,0,, 0.75 mL
V(NH,OH) = volume of added 10%"/, hydroxylamine sulfate, 1.0 mL

The amount of mercury in the KCl solution blank is calculated in the same way.

15.2.2 Total Oxidized Mercury (Hg,)—is defined by method as the mercury measured in
the KCI sample minus the mercury measured in the KCl solution blanks, as shown in Equation 10:

: ;- 4 ‘{v_
Hgo, g = (Hega)(V3) - (Heon) (V) (Eq. 10]
where: e ad
Hgyq= Mercury concentration measured in KCl aliquot, pg/L
V, = Total volume of aqueous KCI from which sample aliquot was taken, L’
Hg,, = Mercury concentration measured in KCl solution blank aliquot, pg/L
AN

The concentration of Hg* (pg/dscm) in the gas stream is then determined using Equation 11:
Hg?", pg/dsem = H2o/ Vs [Eq. 11]

_where:
V a 1 the total volume of dry gas sampled at standard conditions, dscm

15.3 Elemental Mercury

153.1 HNO~H,0, Solution (Impinger 4)—Calculate the concentration of mercury in
pg/L in the HNO,~H,O, impinger solution using Equation 12:

Hg,ip0, » 1g/L = (IR)(DF) (Eq. 12]
where: |
IR = instrument reading, pg/L
DF = dilution factor, Vg + V(HCD + V(H,S0,) + V(KMnO,) + V(K,S,0¢) + V(NH,OH)
Vo
Vp = total digested volume, 5 mL
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V(HCI) volume of added concentrated HCI, 0.25 mL

V(H,SO,) volume of added concentrated H,SO,, 0.5 mL

V(KMnO,) = volume of added saturated KMnO,, mL (volume need to turn sample to a purple
color)

V(K,S,05) = volume of added 5%"/, K,S,0,, 0.75 mL (if used)

V(NH,OH volume of added 10%Y/,, hydroxylamine sulfate, 1.0 mL

The amount of mercury in the HNO,—H,0, solution blank is calculated in the same way.

15.3.2 H,SO-KMnO, Solution (Impingers 5—7)—Calculate the concentration of mercury
in pg/L in the H,SO,~KMnO, impinger solutions using Equation 13:

Mercury, pg/L = (IR)(DF) [Eq. 13]
where:
DF = dilution factor, Vo+ V(HNOQ;) + V(KMnO,) + V(K,S,05) + V(NH,0H)
Vp
IR = instrument reading, pg/L
Vp = total digested volume, 5 mL
V(HNO;) = volume of added concentrated HNO;, 0.5 mL

V(KMnO,) = volume of added saturated KMnO,, mL (volume need to turn sample to a

purple color)
V(K,S,04) = volume of added 5%"/, K,S,0,, 0.75 mL

The concentration of mercury in the H,SO,~KMnO, solution blank is calculated In the same way.
15.3.3 Total Elemental Mercury (Hg,)—is defined by method as the mercury measured

in the H,SO,~KMnO, impingers plus the mercury in the HNO,-H,0, impingers minus the solution
blanks as shown in Equation 14: ‘

Hgg, ug = (Hgpao) (Vi) = (Hge)(Va) + (Hexmnod)(Vs) — He)(Vs) (Eq. 14]
where:
Hg,»0» = Mercury concentration measured in HNO,-H,0, aliquot, pg/L
V, = Total volume of aqueous HNO,~H,0, from which sample aliquot was taken, L
Hgg, = Mercury concentration measured in HNO,-H,0, solution blank aliquot, pg/L

Hgymmos = Mercury concentration measured in H,SO,~KMnO, aliquot, pg/L
V¢ Total volume of aqueous H,SO,~KMnO, from which sample aliquot was taken, L
Hggs Mercury concentration measured in H,SO,~KMnO, solution blank aliquot, pg/L

r

The concentration of Hg®* (ug/dscm) in the gas stream is then determined using Equation 15:

Hg’, pg/dsem = Hge/V o : (Eq. 15]

« 28
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where:

V sy 18 the total volume of dry gas sampled at standard conditions, dscm

15.4 Total Mercury—Is defined by the method as the sum of the particulate bound
mercury, oxidized mercury, and elemental mercury as shown in Equation 16:

Hg(total), pg/dscm = Hg® + Hg™ + Hg’ [Eq. 16]

16. Precision and Bias
16.1 Precision

16.1.1 Formal evaluation of the Ontario Hydro method was completed with dynamic
spiking of Hg° and HgCl, into a flue gas stream. ® The results are shown in Table 1. The relative
standard deviation for gaseous elemental mercury and oxidized mercury was found to be less
than 11% for mercury concentrations greater than 3 pg/Nm® and less than 34% for mercury
concentrations less than 3 pg/Nm?>. In all cases, the laboratory bias for these tests based on a
calculated correction factor was not statistically significant. These values were within the -
acceptable range, based on the criteria established in EPA Method 301 (% RSD less than 50%).

16.1.2 The precision of particle-bound, oxidized, and elemental mercury sampling method
data is influenced by many factors: flue gas concentration, source, procedural, and equipment
variables. Strict adherence to the method is necessary to reduce the effect of these variables.
Failure to assure a leak-free system, failure to accurately calibrate all indicated system
components, failure to select a proper sampling location, failure to thoroughly clean all glassware,
and failure to follow prescribed sample recovery, preparation, and analysis procedures can
seriously affect the precision of the results.

16.2 Bias

16.2.1 Gaseous mercury species in flue gases that are capable of interacting with fly
ash particles collected in the front half of the sampling train can produce a positive particle-bound
mercury bias.

16.2.2 Particle-bound mercury existing in the flue gas may vaporize after collection in
the front half of the sampling train because of continued exposure to the flue gas sample stream
and reduced pressures during the sampling period. Such vaporization would result in a negative
particle-bound mercury bias.

% EPRI. “Evaluation of Flue Gas Mercury Speciation Methods,”™ EPRI TR-108988,
Electric Power Research Institute, Palo Alto, CA, Dec. 1997.
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Results from Formal EPA Method 301 Evaluation Tests for the Ontario Hydro Method*
Total Vapor-Phase

Table 1

Mercury Oxidized Mercury Elemental Mercury
Ontario Hydro  Mean,  Std. RSD, Mean, Std. RSD, Mean, Std. RSD,
Method** ug/Nm®> Dev. %  pg/Nm’ Dev. % pg/Nm* Dev. %
Baseline 23.35 205 8.79 21.24 2.13 10.02 211 0.65 30.69
Hg® Spike 38.89 200 5.13  23.32 2.08 894 1557 1.09 6.97
(15.0 pg/Nm?)
HgCl, Spike 42.88 2.67 623 40.22 287 7.14 2.66 0.89 33.31
(19.9 pg/Nm”)

*  For each mean result, there were 12 replicate samples (four quadtrains)
*% The correction factor in all cases was not statically significant and is not shown.

17. Keywords—Air toxics, mercury, sampling, speciation
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Vienh ~volume ol added concentrated HCL 025 ml.
\’(IIZS()‘) = yolume of added concentrated 1,80, 0.5 ml,

V(KNINnO,) volume of added saturated KMnO, ml. (volumé need 1o turn sample to purple

color)

V('K‘,S‘.‘()x) . volume of added S‘Z’u“'/\,i K.S,0,, 0.75 mlL. (il used)
V(NILOI = volume of added 10%™/, hydroxylamine sulfate, 1.0 mL

The amount of mereury in the HINO; 11,0, solution blank is caleulated in the same way.

15.3.2 11,50, -I\’A»ﬁl(),Sullulliun» (Impingers 5-7)-- Calculate the concentration ol mercury

in e/l in the 1,50, - KMnO;, impinger solutions using Iiquation 13:

Mercury, pg/L = (IR)(DI) [1:q. 13}

where:

DF

IR
VI)

V(IINO,) = volume of added concentrated HNOy, 0.5 ml, - .
V(KMnQ,) = volume of added saturated KMnO,, ml, (volume need to turn sample to a

dilution factor. Vo4 V(HNQ,) + V(KMnO,) + V(K50 VLOH)
Vi

instrument reading, pg/l.
total digested volume, 5 mL

purple color)

V(K,S,00  volume of added 3%/ K,8,0,, 0.75 ml.

“The concentration of mereury in the 1,80, -KMnO), solution blank is calenlated(in the same way.

153.3  Total Elemental Mercury (1g,)-—-is defined by method as the mercury measured

in the 11L,SO,- KNMnO, impingers plus the mercury in the HINO, 11,0, impingers minus the solution
blanks as shown in Equation 14:

Mg pg = (ngzoz)(v-t_) — (Hgp)(Vy +d Igamo(Vs) - Lao)(Vo) [1q. 14|
where: i
Moy - Mereury coneentration measured in HNO, 11,0, aliquot. e/l _
V, Total volume of aqueous TINOy 11,0, from which sample aliquot was taken, 1.

R FLIP

= Mercury concentration measured in HNO;-1,0, solution blank aliquot. pg/1,

Hepamor © Mereury concentration measured in 1LSO~KMnQ, aliquot, pe/l.

v,

[ FLAY

Fotal volume of aqueous 11,80, -KMnO, from which sample aliquot was taken, 1.
Mercury concentration measured in 11,50, KMnO), solution blank aliquot. pg/l.

The concentration of Hg™' (pg/dsem) in the gas stream is then determined using Equation 15:

Y, pe/dsem = g /V g [13q. 15]
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wiiere:
Vo 15 e total volume ol dry pas sampled at standard conditions, dscin

1St Total Mercury s defined by the method as the sum ol the particulate bound
mercury. oxidized mercury, and clemental mercury as shown in Equation 16:

Hg(total), pg/dsem == Hg'™ -+ Hg™ vy [1q. 16]

16. Precision and Bias
16.1 DPrecision

16.1.1  Formal evaluation of the Ontario Hydro method was completed with dynamic
spiking of Hg” and HeCly into a flue gas stream.” ‘The results are shown in ‘Fable 1. The relative
standard deviation for gascous clemental mercury and oxidized mercury was found to be less
than 11% for mercury concentrations greater than 3 pg/Nm’ and less than 34% for mereury
concentrations less than 3 jg/Nm?. In all cases, the laboratory bias for these tests based on a
caleulated correction factor was not statistically significant. These values were within the
aceeptable range. hased on the criteria established in EPA Mcethod 301 (2o RSD less than 30%4).

16.1.2  The precision of particle-bound, oxidized, and clemental mercury sampling method
dataris influenced by many factors: flue gas concentration, source, procedural. and equipment
variables. Strict adherence to the method is necessary 1o reduce the effeet of these variables.
Failure to assure a leak-free system, failure to accurately calibrate all indicated system
components, Gilure o seleet a proper sampling location. failure to thoroughly cléan all glassware.
and Eailure to follow preseribed sample recovery. preparation. and analysis procedures can
seriously atfeet the precision of the results.

16.2 Bius

16.2.1  Gascous mereury speeies in lue gases that are capable ol interacting with {1y
ash particles collected in the front half of the sampling train can produce a positive particle-bound
mercury bias.

16,22 Particle-hound mercury existing in the lue gas may vaporize alter collection in
the front hall ol the sampling train because of continued exposure to the Mue gas sample stremm
and reduced pressures durisg the sampling period. Such vaporization would resultin anegative

particle-bound mercury bias.

PRI “Evaluation of Flue Gas Mereury Speciation Methods.” EPRETR-T08988.
Flectric Power Research Institute, Palo Alto, CAL Dec. 1997.
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Lab Tracking Number

Chain-of-Custody Record/Lab Work Reques

) ‘ Page / o A
Client BIRCHWOOD POWER, King George VA
Work Order Number 12255-001-001 __|Phone Number 610-701-7201 | A% /&% -
Contact Person Jeff ONeill Turn Around Tim Standard ,
Analyses Requested/Other Info M WUr)—
Sample 3 Q N
COIIeztlo -.E’ ;g /\\"" \3» hpe
Lab ID Fiold Sample ID n Date < ’a? oft
BP - BH - IN - 1 - OHM - 13SEP1999 - FHHNO3 9/r/faq] oum | <X ~
BP - BH - IN - 1 - OHM - 13SEP1999 - FILT I oM | X ZOHB v
BP -BH - IN - 1 - OHM - 13SEP1999 - BHKCL oHm | X o7 v
BP - BH - IN - 1 - OHM - 13SEP1999 - BHHNO3 OHM | X v
BP -BH- IN - 1 - OHM - 13SEP1999 - BHKMNO4 / oHM | X v
DP - 01 - IN - 2 - OHM - 13771999 - FHHNO3 9//;/?5 OHM B v
BP - BH - IN - 2- OHM - 13SE(<1999 - FILT OHM R4 v
BP - BH - IN - 2 - OHM - 13SEP1999 - BHKCL OHM K v
BP - BH - IN - 2 - OHM - 13SEP1999 - BHHNO3Y' OHM 2
BP - BH - IN - 2 - OHM - 13SEP1999 - BHKMNO4 OHM v
BP - BH - IN - 3 - OHM - 13SEP1999 - FHHNO3 OHM v
BP -BH - IN -3 - OHM - 13S£P1999 - FILT ~ OHM e 6 v
BP - BH - IN - 3 - OHM - 13SEP1999 - BHKCL OHM - v
BP - BH - IN - 3- OHM - 13SEP1999 - BHHNO3 OHM v
BP - BH - IN - 3 - OHM - 13SEP1999 - BHKMNO4 OHM v
BP - BH - IN - SB - OHM - 13SEP1999 - KCI OHM L, N /
BP - BH - IN - SB - OHM - 13SEP1999 - FILT OHM [24:3) v
BP - BH - IN - SB - OHM - 13SEP1999 - KMNO4 OHM LR v
BP - BH - IN - SB - OHM = 13SEP1999 - HNO3/H202 OHM v
BP - BH - IN - SB - OHM - 13SEP1999 - HNOY 0.1 M) OHM v
BP - BH - IN - BT - OHM - 13SEP1999 - FHHNO3 OHM —
BP - BH - IN - BT - OHM - 13SEP1999 - FILT OHM IS -
BP - BH - IN - BT - OHM - 13SEP1999 - BHKCL OHM ) -
BP - BH - IN - BT - OHM - 13SEP1999 - BHHNO3 .1/ | onm . v
BP - BH - IN - BT - OHM - 13SEP1999 - BHKMNO4 N OHM b i %
/5199
TL - inl M- o= 13%p01%4 - FHHHAOZ] pHM L
(i iv=9- oMM =134 A~ LT 2Hm [Z -
Y- L= oY1= ciim ~17$0F 1959 — L1 KB ZHM -
- b 4 = A T 11%=511, o oHM v
=/ ar= = cri - [3 s.;};r 0= Lin? 3| | s '
%ﬂﬁ&@_/"_@:” Y OHM . v
- BH-;8/~53-_olm-~ Bsglorti?s- (0% oic] 2L T v
Notes: OLM - Speciated Mercury Anélysisiper Ontario Hydro’Method :
linguisheg By <3 Received, By, Date Time Lab Use Only
M‘-Cf_ ﬂ % ?é;’oﬁf; 17278 |snipper COLULS |air Bill #
1 42 9.2099 | 1430 |Opened B@"ol)/ Date/Time
’ Temp°C 23 |Conditio
: Custody Seals: Yes " No None (ﬁ;)
Laboratory Comments: .

~ Copyright Roy F Weélon In

i



Lab Tracking Number
Chain-of-Custody Record/Lab Work Requeslm'

. Page 2ot 2_"
: Client BIRCHWOOD POWER, King George VA 1
S Work Order Number 12255.001-001 _ |Phone Number ___ 610-701-7201 611 h?(ﬂl -7
Contact Person Jeff ONeill Turn Around Tim Standard
i Anal N /UJLM
- yses Requested/Other Info
r samp|e i @ /\[\\‘A"a’ Sample
R Collectio E % \ ’ﬁ, Check.
. Lab ID Field Sar..ple 1D n Date < off
BP . BH . STK.1-OHM- 13SEP1999 - FHHNO3 _ [3/r{49 | OHM | < v
i BP - BH - STK - 1 - OHM - 13SEP1999 - FILT ™71 oum | s L/
BP - BH - STK - 1 - OHM - 13SEP1999 - BHKCL oM | X /
i BP - BH - STK - 1 - OHM - 13SEP1999 - BHHNO3 OHM | X v/
BP - BH - STK - 1 - OHM - 13SEP1999 - BHKMNO4 . oHM | ¢ 4
E i 5P - BH - STK - 2. OHM - 135EP1999 - FHHNO3 | §/#5/79 | OHM v
: BP - BH - STK - 2 - OHM - 13SEP1999 - FILT 'y | onm g
; BP - BH - STK - 2 - OHM - 13SEP1999 - BHKCL OHM v
: BP - BH - STK - 2 - OHM - 13SEP1999 - BHHNO3 oHM v/
BP - BH - STK - 2 - OHM - 13SEP1999 - BHKMNOA4 OHM v
BP - BH - STK - 3 - OHM - 13SEP1999 - FHHNO3 OHM v
BP - BH - STK - 3 - OHM - 13SEP1999 - FILT OHM v
BP - BH - STK - 3 - OHM - 13SEP1999 - BHKCL OHM -
BP - BH - STK - 3 - OHM - 13SEP1999 - BHHNO3 , OHM S/
— |BP-BH - STK - 3 - OHM - 13SEP1999 - BHKMNO4 \J OHM L
- s —STK=SB™ - ke OHM
g‘;‘-emn?ﬁwrsereﬁm—.ﬂssme OHM——_
1 BP~BH—5TH—5B~OHM~13SEP1099KMNC OHAM
VL feP—BH—6TK—SB—OHM—TSSEPT993~HNO3H2O —OoRv |
U Bp—BHwSTH~—SB—ORM—+36EP4997 - ANU3 OHM——
ﬁ%ﬁ:—oummnmw ~OHM—}
~ U |BP-BH-STK-BT - OHM - :5%P1999 - FILT 9/r51% | oHM v
BP - BH. STK - BT - OHM - 13SEP1999 - BHKCL Ty | oum v
BP - BH - STK - BT - OHM - 13SEP1999 - BHHNO3 OHM L/
; BP - BH - STK - BT - OHM - 13SEP1999 - BHKMNO4 OHM v
z P3P- ] — >k - 157~ ot =13 5601 (1] = PV v
. 0-By -« fie- Y~ ~ e 1433 ~FHrin?3 ot v
-/ ~sth- Y= oiim =135 - Far oHm v
- B 4k -Y= pHM- | 743~ L , | oHA v
(oo- BH- 5Tk-4- orim - [35 -~ [ ornm v
A - i YO s dor 199 = bz N | o s
: ~l3p /)«/.W-ss-em—:am 59 - THems® ||~ Pe) (S v
: B0 Primi =5 Tl 99 = mal e | || |OHAM 16 v
e BBl s a3 ctime AR =it 3 | [ | pHMA /8 v
: Notes: (SHM Specualed Mercury Analysis per Ontario Hydro Method
IR Relinquished By Received By Date Time Lab Usc Only
‘ / Wﬁ% e 9 |//148  |Shipper Coint b1 | Air Bill #
L 4 Muxd 7-2044 | [43D__|opened @ Date/Time
% / o ] Temp °C 45 Conditio ,
, Custody Seals: Yes No None@T
\’ Laboratory Comments: . '
Ly .

’ Cooyright Roy F Weston Inc J

! i,



RunProt:
RurFold:

ontario
OFIOFHE Seqr 16

Batch:

Prrnt: R/T On

Rev: 4.0 @B:42:27 Z0 Sep 1999 Xmit: Off Gas: 0.3 LPM
Idle User: . A/S: On
AJTOSAMPLER: Rack entry  Rack RACE#H1
cup ID xtended id Weight Volume Macro
1 QCs/ICV S.o06/L /29 1,000 1, oo
2 1373949 ®.1N HNOS BLE 1.oxod 1 .o
I 1373953 1@% HYDRDOX. BLK 1.@0000 1.0000
4 1373952 1% HNOS BLK 1. XD 1. oxed
5 LRE ECL @/29 KCL PREP 1. G0 1, @
b LFEHEE!  DrontSA—-9A Wi . 0000 1 . G
7 1375948 BLK 1.0ann 1, @xaxexa
8 1375932 : 1.0 1 .oaon
@ 1375941 1.0 1. oo
1@ 1379945 1@ 1 Gaxs
11 1375940 1. aanxa 1@
2 1375960 1. Gn 1 LoD
13 1375960 PS Z.00 UG/L 1. @axad 1 .o
14 1375936 1. oxxan 1, @
15 1375964 1. @aa 1, @axn

PgDn

[

. -
| Cup 1 extended ID: S5.00UG/L 9/29
I
i1

Cell entry down Ins to switch

——— |

S —— e 2




!! RunProt: ontario
RurFold: @9Z9MG Seq: 16  Batch:
Prnt: R/T On
Rev: 4.0 0B:42:24 T Sep 1999 Xmit: Off Gas: .20 LPM

Idle User: A/S: On J
AUTOSAMPLER: Rack entry  Rack RACHH1 Pgilp
cup ID Extendad id Weight Volume Macro : .

16 1375948 1. @000 1. 0D
17 1375976 1.0 1 .G
18 1375956 1,000 1,000
19 1375972 1. @on 1.0
20 LRE HNOZ  @.1N HNOS PREP 9/29 1.0@@0 1. G
21 LFB HNOZ @ INHNOS 2 US/L  1.0000 1.0
22 1375921 1. @000 1,000
23 1375940 1. 1 .o
24 1375946 10000 1,000
25 1375940 PS Z2.00 UG/L 1.0amn 1. oD
26 13757944 10000 1.0000
27 1373957 100D 1.
28 1375935 1.0 1. O
29 1375963 1. 1 . GxxD
S 1373967 1. 00D 1.0

PgDn

! Cup 16 extended ID: Cell entry down Ins to switch



" RunProt: ontario
RurFold: @93099H5 Seq: 16 Ratch:
Prnt: R/T On
Rev: 4.@ 08:42:25 I0 Sep 1999 Xmit: Off Gas: 0.3 LPM

Idle User: A/S: On
AUTOSAMPLER: Rack entry  Rack RACK#1 PgUp
caup ID Extended id Weight Volume Macro
31 1375975 1.0 1.0000
32 1373955 1.@ao0a 1 .00
33 1375971 , 1@ 1., oD
34 LRE H202  HNOR-H20Z PREP 9/29 1.0000 1 .00
35 LFBR H2O02 2.0 W6/L 9/29 1. 000D 1. 000
36 1375951 BLE 1. 1. @
37 1375951 1.0 1.
38 1375951 PS 2.00 UG/L 1.0000 1.0
39 1375933 C 1 obad 1, oo
40 1375942 1.Gx0D 1. Qa0
41 13735946 1.0 1 .00
2 13759462 1.GxD 1.
43 1375937 1.0000 1.0
44 1373965 1.@aE 1 .o
PgDn
"= — %
| Cup 31 extended ID: Cell entry down Ins to switch ||
I |




=
| RunProt: ontario
RunFold: @93059HG Seq: 223 Ratch:

Prnt: R/T On

Rev: 4.@ 17:21:46 30 Sep 1999 Xmit: Off Gas: @.30 LPM

Idle User: A/S: On

AJTOSAMPLER: Rack entry Rack RACKHZ  Range 1-44 Clear sell Undo eXit
cup ID Extended id Weight Volume Macro

1 1375969 1.Gxxa0 1. QD

2 1375977 1.Gad 1.0

3 1375957 1.0 10000

4 1373973 1.@000 1.0

5 1375973 10X 1, O

& 1373973 PS 2.00 UG/L 1. oo 1.

7 LRB KMNOS  9/29 1.0x000 1.0

8 LFB EMNOS  2.00 UG/L /29 1.@000 1.0

9 1375950 1.@@aD 1.

1@ 1375934 1. 1. END

11 1375943 1.0 1.

12 1375947 1.0 1.0

13 1375961 1.0 1,000

14 1373938 1000 1 .00

15 1375966 1. 1. e

PaDni

‘____..r————_—__—_—— — ——-—-———"']___________——'
Full column entry Ins to switch ||

I
'| For help on <hotkey> press Shift <hotkey’ __ll
| S— — s e——




" RunProt: ontario
RunFold: @93079H5 Seq: 223 Batch:
Prnt: R/T On

off Gas:

il
[}

I Rev: 4.0 17:21:47 T Sep 1999 Xmit: ©.Z0 LPM
“ Idle : User: A/S: On
AJTOSAMPLER: Rack entry Rack RACK#2 Range 1-44 Clear sel Undo eXit  PgUp
oup ID Extended id Weight Volume Macro
16 1375976 1@ 1 .o
17 1375978 1. @ 1, o
18 1375958 1. 0000 1.0
19 1375938 1. oaxd 1. @axxo
20 1375958 FS 2.00 UG/L 1.0 1.0
21 1375974 : 1.0 1.0
22 1375940 @.1N HNOZ 1:5 DIL 1.0 1.@
25 1375940 PS @.IN HNOS 1:5 DIL 1.0 1.0000
24 1375959 @.IN HNOS 1:160 DIL 1,000 1.0
28 1375955 HNOS-H202 1.3 1 .o
26 1375942 HNOGH202 1.0 1.0
27 1375946 HNOS-H202 1.0000 1.0
28 1375962 HNOG-H202 1. @000 1.0
29 1375937 HNOS-H202 1.@000 1.0
30 1375965 HNOGHZ02 1.0 1.0
PgDni

—

Full column entry Ins to switch

N



RurProt: ontario
RurFold: @9309HG Seq: 223 Ratch:
Prnt: R/T On
Rev: 4.0 17:21:48 3 Sep 1999 Xmit: Off Gas: @.Z0 LPM
Idle User: A/S: On

AUTOSAMPLER: Rack entry  Rack RACHH#ZE  Range 144 Clear sell Undo eXit  Pglp
cup ID Extendad id Weight Volume Macro

31 1375965 HNOZH202 1. @D 1. 0xxxD

T2 1373965 PS  HNOSH2ER2 1. 1 . @xxaxo

33 1. 1. o

1,000 1.0

1. Gad 1.

10000 1.0000

1. o 1. axaad

1. @nxxp 1. axanxp

PR

3 1,000 1.0
44 1.0000 1 .0000
41 1.@a00 1.0m00
42 1.0 1.0
43 1. 0000 1.0000
44 1.0 10000
PgDn
it 11
l ’ Full column entry Ins to switch |

L _ |




RurProt: ontario
RunFold: @93099H5 Seq: ¢ Ratch:
Prnt: R/T On v
Rev: 4.0 B7:58:01 0 Sep 1999 Xmit: Off Gas: @.30 LPM

Idle User: A/S: On
e —
INSTRUMENT: Scheduled Maintenance
Uses left Last service Next service
replace: Pump tubing LoD T-Sep—I9 10-0ct-99
Waste drain tubing 2225 24-Sep—-99 8-Sep—od
Liquid/gas separator 97 O7-Sep—-99 11-0ct—za
pMp head 1@xaxexn N/A N/A
Hg lamp N/& To—Pug-79? 27-Jan—ad
ety pottie g PRET FR
Clean optical cell oD N/A N/A

* — needs maintenance

i "
| | I
" For help on <hotkey> press Shift “hothkey: “
e——————————— =




‘ RurProt: ontario
RunFold: @93@99%6 Seq: @ Ratch:

li
Rev: 4.0 @7:57:55 30 Sep 1999 Xmit: Off Gas: .30 LPM ll

Prnt: R/T On
Idle User: A/S: On "
UTILITY: Diagnostics Tip X o1 99
Aper test Tip Y D 1 1
Test optic Tip Z ?9 1 b6
Tip home Gas 35
Qut port . Smpl. intensity 1m19g 410D
In port ‘ Ref. intensity 1240945
Run pcode :
Cal A/S
Sensors on solenoid Enter for test Ins for motor More tests
{ Pcode halt @ @ 142




‘RurProt: ontario

Idle

RurFold: ¢F309HG Seq: © Ratch:

Prant: R/T On
Rev: 4.@ @7:57:47 @ Sep 1999 Xmit: Off Bas: .30 LPM
User: A/S: On

UTILITY: Diagnostics Tip X

Aper test
Test optic
Tip home
Out port
In port
Run pcode
Cal A/S

Tip Y
Tip Z Q
Gas 3

tds e
-
o3

aperture 3

o Qeenptnitr 54,.774 2 =100 fo #100

“ Sensors on soLeroid Enter for test Ins for motor More tests

Il Pcode halt @

@ 344

D



Folder:  @930799HG Pace 302
#3:45:19 I Sep 1999 Protoool: ontario
Line Conc. Units SD/RSD 1 2 3 4 5]
*¥% Standard: 1 Rep: 1 Seq: 16 @B:45:19 0 Sep 1999 HG
Hg « XD ug/1 -520
*%% Standard: 1 Rep: 2 Seq: 17 ©B:47:27 T0 Sep 1999 HE
Hg X ug/1 -379
¢ Standard: 2 Rep: 1 Seq: 18 ©8:49:36 30 Sep 1999 HB
Hg - 200 ug/1 19751
b Standard: 2 Rep: 2 Seq: 19 @B:91:47 Z0 Sep 1999 HG
Hg | « 0D ug/l 194629
*%% Standard: 3 Rep: 1 Seq: 20 pB:153:56 T Sep 1999 HG
Hg « SO0 ug/1 0159
*¥%% Standard: I Rep: 2 Seq: 2t @8:56:07 @ Sep 1999 HG
Hg D ug/l - D016
*¥%% Standard: 4 Rep: 1 Seqg: X2 @B:58:16 @ Sep 1999 HG
Hg  2.00  ug/l | 1985350 \
%% Standard: 4 Rep: 2 Seq: 22 @F:@0:29 0 Sep 1999 HG
Hy 2.00 ug/1 198383
¥¥% Standard: S Rep: 1. Seq: 24 @R:02:42 30 Sep 1999 HG
| Hg S.00 ug/1 492713
*% Standard: S Rep: 2 Seq: 25 ;2?9:(2)5:(237 30 Sepb 1999 HG
Hg S.@ ug/l 488735
*% Standard: & Reps 1 -Seq: 26 @P:07:31 @ Sep 1999 HG
Hyg 10.9 ug/1 Q62453 |
*¥¥% Standard: 6 Rep: 2 Seq: 27> @F:10:05 I Sep 1999 HE
Hg 10.0 ug/1 0177



RunProt: ontario

RunFold: 89389946 Seq: 28 Batch:

Prat: R/1 On
Rev: 4.8 asmssa&p 1999 ¥nit: Off Gas:  8.38 LPH
ldle User: A/8: On
CALIERATION: Line | proto: ontario /*
Hg fccepted /
Conc. Calc. Dev. -)limear /
St .33 -8 -8R (Quadratic /
¢ . A7 -83  Wtdlieear /
$3 5@ .49 -.08 C 7
S4 2.88 2.83 .85 fccept o
S5 5.0 507 .m n
3% 18.8 C .
A m .999939 /
B 10385 W2
Hean _7.RSD Relative Absorbance
s1 447 -2.91 528 3%
2 1%% 8.4 951 1%
$ S 82 0153 58816
S 19555 BB 19553 198583 h
S 497U 0.5 S713 48875
$ 961316 8.17 %2453 968179

New cal coefficients stored




Folder: @F3097HG Page 3603
®?:15:34 Z0 Sep 1999 Protocol: ontario
Line Conc. Units SD/RSD 1 2 3 4 sl
*%% Check Standard: 4 Ck4IPC/CCV Seq: =8B @R:15:34 30 Sep 1999 H
Line Flag %“Rcv. Found True Units SD/RSD
Hg 104, 5.18  S.00  ug/l - XD ;@
#%% Check Standard: 3 CkIIPC/CCV  Seq: 29 @R:17:53 30 Sep 1999 HG
Line Flag Y%Rcv. Found True Units SD/RSD
Hg 163, 9.17 S5.@a ug/l - O
*%% Check Standard: 2 CkZICB/CCEB  Seq: 3@ @P:20:13 30 Sep 1999 HG
Lime Flag YRcv. Found True Units SD/RSD
Hg ~I7300  —.037 L ug/l N O
#%% Check Standard: 1 Ck1ICB/CCE Seq: 31 @F:22:19 T@ Sep 1999 HG
Line Flag Found Range(+/-) Units SD/RSD
Hg - @23 - 00 ug/1 o XX
*6% Sample ID: GCS/ICV Seq: 32 BR:24:25 T Sep 1999 HG
S.00U6/L 2/29
Hg S.1@ ug/1 » XD 5.1 X= 5,03“1.‘_9_',
*¥% Sample ID: QCS/ICV Seq: I3 @F:126:40 I Sep 1999 HG
S.oaUG/L 9/29
Hg 4,96 ug/l o XD 4.96
6% Sample ID: 1375949 Seq: 4 @F:28:58 3@ Sep 1999 HG
- @.1N HNOZ BLK - .
Hg -.@34 ug/1 o EXEXD -.034 X= (o.‘);%l-ﬂ- X °~'20-¢\‘
*%% Sample ID: 1375949 Seq: 35 @9:31:02 3 Sep 1999 HG
@ 1IN HNOS BLK
Hg -—.030 ug/1 o XD - DD
W% Gample ID: 1373750 Seq: Ib6 @P:3T:06 T2 Sep 1999 HE
Hg =—-.027 ug/1 o 0XD - @27 X = <o, 2.“3./1_ x O.looe =
**% Sample ID: 1375953 Seq: 37 & @7:35:11 30 Sep 1999 HG
1@% HYDROX. BELK '
%% Sample ID: 13759352 Seq: 3B @R:37:15 T Sep 1999 HG
10%. HNOS BLK -
———————————————— '] -
Hg -.036  ug/l 0B —.030  X= <o,;_.,.&u_" g 100L"
*%% Sample ID: 1375952 Seq: 39 @9:39:19 30 Sep 1999 H al
1e% HNOS BLK
Hg -—.028 ug/1 « 0D -.028



@R:41:23 0 Sep 1999

Folder: (o g Page 304
Protocol: ontar‘io.

Line Conc. Units SD/RSD 1 2 3 4 )
bE gy
*¥% Sample ID: LRR KLCL Seq: 40 @?:41:23 T0 Sep 1999 HG )
- : . - /29 _KCL PREP
Hg -.014 ug/l o NXD) -.@014 ((o. Lt. il SM'::S+ P raatiEe
s ] mw:(o.;u*u °
*¥% Sample ID: LRE KCL Seq: 41 @R:4T:27 0 Sep 19799 HG
Q/29 KCL PREP
Hg -.011 ug/1 « (X2XD —.@11
*% Sample ID: CCE Seq: 42 ®?:45:31 0 Sep 1999 HG
Hg -.@18  ug/l X -.018 oy
% Gample ID: CCR Seq: 43 @R:147:36 T Sep 1999 HG
Hg -.018 ug/1 - (XX -.018
**% Sample ID: 1375948  Kel Seq: 44 @?:49:42 30 Sep 1999 HG
s BLK : .
Hg —-.013  ug/l 000 —.013 Ffeasgle)( 1) = @v &
S o _ '(@.MILWO.S 40:3,#& '_h% ‘
*%% Sample ID: 1375948 Seq: :51:46 32 Sep 1999
BLE
Hg -.214 ug/1 » DD —-.014
*6% Sample ID: 13759932 Kel Seq: 46 OF:53:535 30 Sep 1999 HG
= ‘
Hg A3 N\ ug/1 W7o .438 \
qhrlad ¢ Tuling Blewogge (rascietc .
*% Sample ID: 13 Seq: 47 @#?:55:59 30 Sep 1999 HG
Hg -.032 ug/l - (D -.032
% Sample ID: 1375932  Ke&L Seq: 48 10:01:24 30 Sep 1999 HG
; N X -Gcww&u) C1ide 0.1 7umgie Hyy,
Hg  .441 ug/l - @& 441 o (0t ,“_Xa.sy_p_)_(w,g,.ﬂu»ge)(o 53¢)
*¥% Sample ID: 1375932 Seq: 49 0 Sep 1999 HG sw(tizrsays
Hg 441 ug/1 « (XDXD T 441
*¥% Sample ID: 1375941 el Seq: 5@ 10:@3:34 30 Sep 1999 HG
Hg 432 ug/l « XD A2
*% Sample ID: 1375941 Seq: 51( 10:07:39 30 Sep 1999 HE bL.o.ug
. 72(0: 428, 1Y) = 0.00Iug L Hg ket
Hg 426 ug/1 « 00 426 “r “4te Y




Folder: @93@99HG : Page @5

10:09:46 3 Sep 1999 Protocol: ontario

Lire Conc. Units SD/RSD 1 2 3 4 )

%% Sample ID: 1375940 Kce Seq: 52 10:09:46 T Sep 1999 HG OL=o2uy,
1 (o34 L)1) = 0470 mgle Hy ker

Hg  .341  ug/l R 341 TR omesaige (o tbugit ljee) 0.0B0LD

*%% Sample ID: 1379945 Seq: 55 10:11:50 0 Sep 1999 HG
Hg 538 ug/1 « DX 358
*%% Sample ID: 1T75960_Kco Seqi 54  10:13:57 30 Sep 1999 l-l3 p.Lzo.2
- - x=(e- 334#3.I¢)C' “) Q44 9q ugle Hg ke “3

Hg 323 ug/l . O .3::1"“ xidiasc vg = CW" L i) 0.7002)

s s .

Ve [ w%x Sample ID: 1375960 Seq: 55 10:16:01 50 Sep 1999 HG
Hg 319 ug/1 o DD 319
*¥% Sample ID: 1373960 Seq: 56 13:18:@6 20 Sep 1999 HG
Hg 52D ug/l - XD 320
*%% SampleJD: 13757960 Seq: 57 10:Z0: 10 30 Sep 1999 HG

. ko laa 98
Hg 320 ug/1 02 320
#%% Check Standard: 4 Ck4IPC/CCV  Seq: 56 10:22:15 30 Sep 1999 HG
Lire Flag %Rcv. Found True Units SD/RSD .
= 5.
Hg 163, 5.16 5.0 ug/l R S i R
##% Chack Standard: 3 CkIIPC/CCV  Seq: 39 10:24:35 30 Sep 1999 HG
Lire Flag %“Rcv. Found True Units SD/RSD
Hg 163, 5.13 S.0@ ug/l « XD
#*%% Check Standard: 2 Ck2ICB/CCE Seq: 6@ 10:26:53 30 Sep 1999 HG
Line Flag %Rcv. Found True Units SD/RSD _
Hg —ZEsmo  —-.e31_. L0 ug/l « XD X =\ <o, a“ﬂ"’L
#%% Check Standard: 1 CkIICEB/CCE Seq: 61 10:29:@1 30 Sep 1999 HG
tine Flag Found Range(+/-) Units SD/RSD ‘
Hg - — 026 200 ug/l » EXXD
\ Ked - Rt Sekc T

%% Sample ID: 1375960 Qs Spt. Seq: &2 10:31:@6 32 Sep 1999 I-B@m 140 =

FS 2.00 U5/L 2=(=.:umgu.)cm\= 3.l ug Lo Hg weu

Hg  2.24 ug/1 « @00 2.24 oddized M= C 316 ugle e )( 002D
Kee g* G
*¥%% Sample ID: 137596 CPour Set Seq: &3 T2TI6 30 Sep 1999 HG

PS 2.0 UG/L '
Hg 2.27 ug/1 - O 2.27



m S##% Sample

130 {49
qao‘y

*" Folder: @93e99+G Pace 3I06
10:35:30 20 Sep 1999 Protocol: ontario
Lire Conc. Units SD/RSD 1 2 3 4 5
ID: 1375936 Kee Seq: 10:35:30 Z0 Sep 1999 HG D¢ ’“—3“1
] X % veq,.uxu,wo 4)z J10ugle Hgker
Hg .784 ug/1 « (XKD 784 Oxdized g = (1-104212) (08802 )
: = Oleoe . “$°
*%% Sample ID: 1375936 Seq: &5 1037508 50 Sep 1599 HG
Hyg  .785  ug/l XD 783
**%% Sample ID: 1375964 Wee Seq: &b 10:39:40 0 Sep 1999 H5 Ou.=0:34
X=(0.534.y e Y(1H) = o. 748 ugle Hg ket
" Hg 536 ug/1 Lo0n 534 OFdzed :o.vq 2le Hawe Y 08 302) e,
*%% Sample ID: 1375964 Seq: &7 Sep 1999 HG
Hg L5353 ug/1 « XD LS53
% Sample ID: 1375968 weg Seq: &8 19:43:50 30 Sep 1999 HG
r 7 2(o190.ugre)(14) = 0.279uglL Heuo = Lodugleh
Hg 199 ug/1l o (X2HD) - .197 Osidired Hg -L(o.z.%m.ugm)(o .7302) X£0:3.14 Hye
*% Sample ID: 1375968 Seq: &9 10:45:54 30 Sep 1999 HG
Hg 199 ug/1 « XX 199
*%% Sample ID: 1375976 kcl, Seq: 70 1@:48: 02 =0 Sep 1999 H3
B x{(oa,«?u)fa 4= <°3/;5'
Hg 092 ug/1 G0 .52 Ovdzad Hg = (Co.3ug Hgear )( O\T60) = <o. 3ug Hge
*%% Sample ID: 1375976 Seq: 71 1@:50:06 Z0 Sep 1999 HG
Hg .95  ug/l DD 695
. ¥#6% Sample ID: 13759956 ped Seq: 72 12:52:1@ 30 Sep 1999 HS
(<0. L) 1Y) = CoB3ugll
Hg  .046  ug/l 00 086 Owtinad. Vg = [ <o 3puge I ( 0:S00L)=
*6% Sample ID: 1375956 Seq: 73 10:54:27 30 Sep 1999 HG
Hg =-.@99  ug/l XD - 099 )
**% Sample ID: 1373972 (eg Seq: 74 10:56:42 30 Sep 1999 HG '
A — —_— =<oa/..\1u-)0‘i)~ <o.3uau ke
Hg -—.201 ug/1 « XD —.201 Owdized = €o.3ugle by ) 0.50L) = (0.2 wg “ﬂ°
*%% Sample ID: 1375972 Seq: 75 10:59:11 30 Sep 1999 HG
Hg -.05  ug/l XD -.056
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11:91:17 30 Sep 1999 Protocol: ontario
Lire Conc. Units SD/RSD 1 2 3 4 3
¥ Sample ID: LRE HNOS Seq: 76  11301:17 30 Sep 1999 Hg Dik R
@. 1N HNOS 29 Ka( ¢o)2.ugl8 Y X tH SR 10.TS +4 S+
_ XXE -.C - Bomni-
Hg 011 ug/1 « XX @11 -
% Sample ID: LRE HNOS Seq: 77 11:03:21 30 Sep 1999 HG
©.1N HNOZ PREP 9/29
Hg —.205 ug/1 o (XD - D5
% Sample ID: LFE HNOG Seq: 78
@ AN HNOS 2 UG/L
Ha 1.38 ug/1 « XD 1.38
6% Sample ID: LFE HNOS Seq: 79 11:07:41 30 Sep 1999 HG
) @.1IN HNOS 2 UG/L
AW M 1.3 ug/l - 0 1.34
Tl S
Sae #% Sample ID: 1375931 o.1wHeXs Seq: 80 11:09:59 30 Sep 1999 H5 DL o3ug
342 Hg  1.25  ug/l XD 125 X=020uged(1.37) ’0"3““3\“’-\’(0'75‘@ k4
+343 : .u._%
) *% Sample ID: 1373931 eaw #wog Seq: 81 11:12:15 30 Sep 1999 HG
ofs1aq & ‘
ke, Hg 1.27 ug/1 « D@ 1.27
o
d % Check Standard: 4 Ck4IPC/CCV  Seq: 82 11:14:26 3@ Sep 1999 HG
Yobcle - Line Flag %Rcv. Found = True Units SD/RSD . @
Bandh Hg 101, 5.04 S.08 ug/l 000 X 5‘03“8"‘ ¢
(-\%_resolt ¥ Check Standard: 3 CkIIPC/CCV  Seq: 83 11:146:46 32 Sep 1999 HG
Line Flag YRecv. Found True Units SD/RED
Hg 1@, 9.92 S5.00 ug/l » (XOD)
¥ Check: Standard: £ CkZICB/CCE  Seq: 84 11:12:04 30 Sep 1992 HG
Line Flag ¥%Rcv. Found True Units SD/RSD
Hg —29000  -.029 Lm0 ug/l L0 X 0.2, 12
% Check Standard:s 1 CE1ICE/CCE  Seq: 85 11:21:11 0 Sep 1999 HG
Line Flag Found Range(+/-) Units SD/RSD
Hg -.219 - 200 ug/l ' « (XKD
T ¥%% Gample ID: 1375940 oamHwoz Seq: 86 11:23:17 30 Sep 1999 H
X:@.auau.c.]:.y) (. 1202) 7 ko
o ias nedl Hg ?.32 ug/l « XD ?.32 : . : L
?:;\ﬁ-u.n The Sewmpewes d:wbu\s.&zpi..-i-%lb—ﬁ ey
*% Sample ID: 1375940 o.n oz Seq: 87 11:25:47 30 Sep 1999 H5
Hg ?.19 ug/l « XD .19
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11:28:2C I Sep 1999 Protoool: ontario

Line Conc. Units SD/RSD 1 2 3 4 5
%% Sample ID: 137594@ O-\N D3 Seq: B8 11:28:23 30 Sep 1999 HG
Hg q.28 ug/1 o X2XD) 2.28

#6% Gample : 1375940 0.\ w Hwoy Seq: 89 11:30:49 30 Sep 1999 HG
aholaa 3
Hg ?.25 ug/1 » XD ?.25

% Sample\[D: 1375940 0.1m Koy Seq: 90 11:33:15 30 Sep 1999 H3
PS 2.00 UG/L
H 10.9 N 10.9 347
- N : Z Gee diluducto m ‘%«M»)
*%* Sample ID: 1373R4@ Qlolag gp = 5eq: 91 3I5:49 IO Sep 1999 HG
PS 2.0 UG/L
Hg 11.0 ug/l XD 11,0
4% Sample ID: 1375944 o.w wixa Seq: 92 11:38:17 30 Sep 1995 H D.L= o~lMg\

Mg 870 ug/l 000 8.70 7’(&7‘#3‘15("37)("'3“&@ @

*%% Sample ID: 1375944 o.1wHwog Seq: 93 11:40:42 30 Sep 1999 HG
Hg 8.72 ug/l - o X 8.72
% Sample ID: 1375959 O ANHwe, Seq: %4 11:43:02 30 Sep 1999 HG

19/l - XD 17.@ \

Gloiea o See Lot m 6‘ #+3/6.
IXGTEF 6.1 0 Anog Seq: 11:45:57 30 Sep 1999 HG

Hg 17.@

% Sample ID:

Hg  17.¢  ug/l <KD 17.@

%% Sample ID: 1375935 o.w Mwos 96 11:48:47 30 Sep 1999 HG

Hg .05  ug/l C oo 056 X'((‘" "»‘*&"QBC' 37)0’ 190.£) =
**% Gample ID: 1375935 0.1 Heos Seq: 11:50:52 30 Sep 1999 HG

Hg  .077  ug/l R @77

*%% Sample ID: 1375965 o.1m W0y Seq: 8 11:52:57 3@ Sep 19992 HG

Hg .07 ug/l 0w 227 Y"é""“‘ﬂ'w)c "37)(0'35“')@
*% Sample ID: 1375963 oam weoa Seq: 99 11:55:02 30 Sep 1999 HG

Hg  .025  ug/l XD 025
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11:57:08 S0 Sep 1999 Protoool: ontario
Line Conc. Units SD/RSD 1 2 3 4 S
¥ Qample IDg 1375967 Seq: . 100 11:57:48 30 Sep 1999 HE
Hg 0T a/l o (EX2XD DT
9)>0[9q 9P -luk'rs ® Ol o4 0t e punnp. Problem Ryed.
% Sample ID: 5987 Seq: 1@1 11:59:13 30 Sep 1999 HG
Hg -—.021 ug/1 o XKD - .01
% Check: Standard: 4 Ck4IPC/CCV  Seq: 162 12:05:37 30 Sep 1999 HG
Line Flag %“Recv. Found rue Units SD/RSD
Hg 98.4 4,92 5.0 ug/l S K= QQg,_,_%LQ Q9 %R
% Check Standard: 3 Ck3IIPC/CCV  Seq: 103 12:@7:54 30 Sep 1999 HG
Line Flag %Rcv. Found True Units SD/RSD
Hg 8.6 4.93 S.00 ug/l « XD
¥ Chechk Standard: 2 CE2ICB/CCE  Seq: 104 12:10:14 30 Sep 1999 HG
Lire Flag %YRcv. Found True Units SD/RSD -
Hg =I5 -.036 LD ug/l o XD = 40”&&-%. (W7
% Checl: Standard: 1 CELIICE/CCE  Seq: 105 2:12:20 30 Sep 1999 HG
Line Flag Found Rance(+/-) Units SD/RSD
Hg -.@31 - 200 ug/1 « XKD
¥ Sample ID: 1375967 o.wm Heog Seq: 1@é 12:14:26 3@ Sep 1999 HG
Iz ol

Hg —.004  ug/l w00 —.ans  GoRugleY(137)(0.3050)
*% Sample ID: 1375967 o.ie teog Seqg: 1@7 12:16:34 36 Sep 1999 HG
Hg —.@27 ug/l » (XKD - 827
% GSample ID: 1373975 o.) mo wwey Seq: 108 12:18:4@ 30 Sep 1999 HG

: x={Ce L . . {0,085
Ho  .019  ug/l _ axind @19 ( 2ugle)(1.37)(0.150L) ¢
¥ Sample ID: 1375975 0 1w Hweg Seq: 169 12:20:45 30 Sep 1999 HG
Hg 017 ug/1 o (XEXD) 017
ek ID: 1373955 Seq: 110 12:22:50 30 Sep 1999 HG
Hg ug/ 1‘ 4 Q-P XD —-.031
*%% Sample 1375955 |, """‘;;';‘”3 Seq: 111  12:24:56 30 Sep 1999 HB

Pot loack ovo.
Hg ".@:"‘B IWM -(am
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12:30:15 30 Sep 1999 Protocol: ontario
Lire Conc. Units SD/RSD - 1 2 3 4 5
*¥% Check Standard: 4 4IPC/CCV  Seq: 112 12:30:15 30 Sep 1999 HG
Line Flag %Rcv. Foun True Units SD/RSD
Hg L 58.2 2.91 M ug/l o XD
*%% Check Standard: 3 CkIIPC/CCV  Seq: 113 12:38:56 30 Sep 1999 HG
Line Flag cv. Found True Units SD/RSD
Hg 7 4,98 5.2 ug/l L HXD
. ¥% Gample ID:’v S79995 , Seq: 114 2:41:12 30 Sep 1999 HG
3 . .\ Sowpr pnp “’“‘3 Covns ofp of inshrmsnts 0ot back own.
~Hg  —.033 ug « XKD - 035
exx Sample 1I0: 137%55 1129 geqr 115 12:43:19 30 Sep 1999 HB
Hg —.033 ug/l o .33
*¥% Check Standard: 4 Ck4IPC/CCV  Seq: 116 13:07:56 0 Sep 1999 HG
} Line Flag %Rcv. Found True Units SD/RSD
B Hg 99.2 4.96  S.@0 ug/l | .000 H.9eugql2 (A9%R
; i —
2 el W2 Sy Sample ID: 1375955 o.tw Hwes Seq: 117  13:10:13 30 Sep 1999 HG
0 e dere, S ' x =-(<o.a“5m,)( 137) (0. 110.2) =
is|aq’s &b e @04 ug/l XKD 004 g
. Cropeldain :
lewtakion ¥ Sample ID: 1375950 0-iw rweg Seq: 118 13:12:19 36 See 1999 HG
£ okl
Lde ~Bound Hg 211 ug/1 » XD 011
“3-" *¢ Sample ID: 1375971 .4 0 uNeg Seq: 119  13:14:25 30 Sep 1999 HG
Hg -.025  ug/l R -.025 X={ougle, Cn37)(0.3.2) o Co.04.s "
Prc
*¥% Sample ID: 1375971 0.1 w HWes Seq: 120 13:16:31 3@ Sep 1997 HG
Hg -.424 ug/1 - XD -. 024
— .
#%% Sample ID: LRE HXO2 Seq: 121 13:18:39 Z@ Sep 1997 HG
. . H\m@ PREP 9/259 ;f@o-, ,‘Q'Y‘M" OS5l A0S el + ,.wi'M‘(
Hg —.00% ug/1 « XD - .09 HorBugle Ugihes
*%% Sample ID: LRE H202\ Seq: 122 13:20:45 30 Sep 1999 HG
. HNO2-H202 PREP 9/29 : .
Hg -—.0a3 ug/1 . 0 -3
‘%% Sample ID: LFB H2OZ TV.3Rpugll Seq: 125 13:22:53 30 Sep 19979 HB
| : 2.0 US/L 9/29 5 {(0:515ugle 3(3.9) = 2.0lung |l Hg s,
Hg 916

ug/1 -0 .516 .
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» Sep 1999 Protocol: ontario

Line Conc. Units SD/RSD 1 2 3 4 5
*¥% Sample ID: LFB H2O2 Seq: 12 13:25:@1 @ Sep 1999 HG
2.0 UB/L 9/29
Hg S513 0 ug/l  XEXD 513
*x% Sample ID: 1375951 W, o, Seq: 125 13:27:67 30 Sep 1999 HG 0K=3.c
Bk X = Qo1 Y om0 Srl + 0 Smas 4 30,5+ LG ml & .Oml
Hg —.o02  ug/l 0D - 2 "
?q.u-‘fid— ”‘ . s Ay
3 replicatyl ¥¥% Sample ID: 1375951 Seq: 26 fpe
ELE )
Hg .01 ug/1 « XD a1
*% Sample ID: 1375951 Seq: 127 13:31:22 T Sep 1999 HG
Hg .01  ug/l XD o0l
*#%k Sample IDA 1375951 Seq: 126 13:33:28 30 Sep 1999 HG
qlzla99°
Hg @31 ug/1 « OO @31 ,
#%* Sample ID: 1375951 Rs Spk. Seq
PS 2.00 Ue/L X4
Hg 1.81 ug/1 XD 1.81
#%% Sample ID: 1375951 Seq
PS Z.0@ UG/L
ug/1 « D 1.79
ID: 1375949 "Z’; Seq: 131 13:40:1¢ 30 Sep 1999 HG

*% Sample
Hg .01
% Sample
Hg -—.@07
6% Sample
Hg -.008
¥k Sample
Hg —.000

4 o L5 g'-
. (X7 I, 'S {<0.3 g 2 ) “"""-'0.3-0-05?299‘» 3) F
L‘g/ | R%.%.0] - A .‘ I | e e . B o

132 13:42:19 30 Sep 1999

ID: 1375769 Seq

ug/1 G @01
ID: 1.;25_‘?_7_7% ' Seqf_-lﬁ 13:44:27 3?{?59 1999 HG .

ug/1 AV.O_XZ)@ -7 X;W ,':,- (<¢o.8gle ﬁ;’X"'
ID: 1373977 Seq: 134 13:46:36 I Sep 1999

ug/1 D )
ID: 1375957 Wnoz-Hop Seq: 135 13:48:44 30 Sep 1999 HG

C‘S-QSB“"

ug/1 XX — DD Xz C(o.:l ] Le_)
-
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13:50:52 30 Sep 1999 Protocol: ontario

Line Conc. Units SD/RSD 1 2 3 4 S
*#%% Sample ID: 1375957 Seq: 136 15: 50152 30 Sep 1999 HG
Hg —.003 ug/l » XX -~ XS

#¥* Check Standapd: 4 Ck4IPC/CCV  Seq: 137 13:53:00 30 Sep 1999 HG

Line Flag Found True Units SD/RSD
Hg 4,80  5.00 ug/l D Lo hovsa cleck

**¥% Sample ID: 1375973 #No3-Hy 0, Seqg: 138 13:95:26 T0 Sep 1999 HG

X > (e-a Wk ¥ 0.5 $0.5 +28,5 +1.5+3. o)
2 ey, . - i 10
Hg -—.017 g/l - X —.017 = €o.qugle Homey 2, (coqugtt Hy 1o)(0-25-8)

jwrth **% Sample ID: 13735973 Seq: 139 13:57:35 3@ SE*'
La
3 eep Hg -8  ug/l N —. 08
**% Sample ID: 1373973 Eed: 144 13:59:43 30 Sep 1999 HG
Hg -.@12 ug/1 » XD -.012
% Sample s 1375975 Seq: 141 14:21:51 3@ Sep 1999 HG
: qwlaq 2
Hg -.@1@ ug/1 « (XX -.010
- 75 Mo -hgo, Rt 2 @400 I 999 Hy s STV =
Sample ID: 13759 Gk Seq: 142 14:04:00 Z0 =0 1 20010 Y H¥)-
PS 2.00 UG/L X -(i.wu&u‘)cq w) - (8.;)4%0.152 g
Hg 1.76 ug/l o HIXD 1.76 & (92 0.252) 3 1"‘3
» =(1.9 Hg 20 Hf)’toz
*%% Sample ID: 1379973 Seq: 7 TisTE2l 30 Sep 1999 HG :
PS 2.3 UG/L
Len Hg 1 76 ug/1 « XEXE 1.76
2 e s
. : b.F=1.35
Nog - a0z ¢ e, ol Sample ID: LRE KMNOY Seq: 144  14:@08:50 30 Sep 1999 HG ¢
9/29 X = Coranale Y Fmtrosstysy 3.35 + 32)
-2 o X2 -2 : Bome -
*%* Sample ID: LRE HMNOH Seq: 145 14:10:58 Z0 Sep 1999 HG
/29 '
Hg 001 ug/1 LD L@l
*#*¥% Sample ID:\LFB FMNOS Seq: 146 14:13:07 30 Sep 1999 HG
2.00 US/L /29 )
Hg —.@05 O\ - @D -5
\"*‘\ LRA Taep Q10
*%% Sample ID: LFENMMNOS Seq: 147 14:15:18 30 » Sep 1999 HG
2.00 UG/L 9/29
Hg -.028 ug/l « O -.@28
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14:25:02 30 Sep 1999 Protocol: ontario

Line Conc. Units SD/RSD 1 2 S 4 )

*% Check Standard: 4 Ck4IPC/CCV  Seq: 148 14:25:02 30 Sep 1999 HG
Lire Flag %Rcv. Found True Units 8SD/RED  x: .qq

Hg 9.6 4.98 5.0 ug/l R g Qooie
*¥% Check: Standard: 3 CkIIPC/CCV  Seq: 149 14:27:25 30 Sep 1999 HG
Line Flag YRcv. Found True Units SD/RSD

Hg : 10, 3. S.@x0  ug/l o XD

*6% Check Standard: 2 CkZICEB/CCE = Seq: 150 14:29:47 30 Sep 1999 HG
Line Flag %Rcv. Found True Units 8SD/RSD _

Hg L —ApTee  -.040 000  ug/l oo X =

*6% Check Standard: 1 Ck1ICB/CCE  Seq: 181 14:31:54 30 Sep 1999 HG
Line Flag Found Range(+/-) Units SD/RED

Hg -.0Z0 XD ug/1 « D

*¥¥% Check Standard: 4 Ck4IPC/CCV - Seq: 182 14:36:30 30 Sep 1999 HG
Line Flag ¥%Rcv. Found True Units SD/RSD X= 4a &

Hg 9.1  4.95  S.00 ug/l R 9947 g C“”“D
*% Check Standard: 3 CKIIPC/CCV  Seq: 153 14:38:58 30 Sep 1999 HG
Line Flag YRcv. Found True Units SD/RSD

Hg ?3.8 4,99 5.0 ug/l - XD

#¥%% Check Standard: 2° CRZICB/CCE  Seq: 154 14:41:26 30 Sep 1999 HG
Line Flag %Rcv. Found True Units SD/RSD %20 stig L

Hgy o200 -.036 S ug/l « G )

#%% Check Standard: 1 Ck1ICB/CCE Seq: 1595 14:43:32 30 Sep 1999 HE
Line Flag Found Range(+/-) Units SD/RSD '

Hg - 027 « 200 ug/1 - XD

*%% Sample ID: LFE EMNOY Seq: 156 14:45:39 30 Sep 1999 HG

2.0 UG/L 9/729 X= )41 (30....«,4—07:*95«-::5 noB

.42 e 2 - Sl C D
Ha 1.4 Ha/l X 1.42 'qa.uaJ-L ug,r-m.\oq q5 90&

**¥ Sample ID: LFE EMNOS Seq: 157 14:47:58 30 Sep 1999 HG
_ 2.00 Us/L 9/29 .
Hg 1.44 ug/1 (ZlC'xh 1.44
*% Sample ID: 1379950 Krlnoq BLK Seq: 158 14:50:17 30 Sep 1999 HG p
X=(oage Y(I1.38) - :
Hy .47  ug/l 000 047 2(RoAug e W09 2 (43,00 (o
*#¥%% Sample ID: 137375@ Seq: 159 14:52:26 30 Sep 1999 HG
Hg @50 ug/l « (XD (050



14:54:35 30 Sep 1999

Folder: QITFMG Page 3I14
Protocol: ontario

Line Conc. Units SD/RSD 1 2 3 4 s)
“"‘ \41 SO..‘- ~
””M‘v*** Sample ID: 1375934 Kmaoy Seq: 16@ 14:54:35 30 Sep 1999 H
93029 X (.05 ) (1:35)=
P Hyg 3.65  ug/l @ 365 . (443.ugll)(0.SUSENT A TI TR
**% Sample ID: 1375934 Seq: 161  14:57:06 I0 Sep 1999 F
J.65 « (XD I.65
Hg 6 ug/1 ! o
A w Soy- - y [ D.L=
¥#% Sample ID: 1375742 Kmaoy Seq: 162 14:59:37 T
o x= @‘ avsug kY 1.35) <
Hg 264 ug/1 « DX , 264 = (0.35 .ugLC)(oasoo
% Gample ID: 1375943 Seq: 163 15:@1:46 30 Sep 1999
Hg 266 ug/l D 266
Co : Ha Soq - v <
**%% Sample ID: 1375947 K 04 Seq: 164  15:@3:56 30 Sep 1999 HE D.L=o0Mu
4 . ')f’—(oczaaua 2 (+35) L ouurugle Hy en
H - STD ug/1 « XKD - D b
*¥%% Sample ID: 1375947 Seq: 165 15:06:06 32 Sep 1
Hg L2 ug/1 « XD . S n
. Uy S0y -
%% Sample ID: 1375961 YXmnoy Seq: (166 15:@8:16 3@ Sep 19‘21}-5
« X= (o.a#.a_u,)(l,zs) = <o,3,,,,_%|.e, l-lj ¥maoJ
N « XX -GN
Hg D ug/1 (XX KD = (<o @ ibzmmq)(o.sau. 7=
**% Sample ID: 1375961 Seq: 167 15:10:26 3@ Sep 1999-HG
Hg .288 ug/1 « XD @88
H;ch-
Smptes o, ¥%% Sample ID: 1375938 Kmnoy Seq: 148 15:12:36 30 Se
7 % = (corug e Y( 138D Cordugie Hyemmey ™)
91x{a9 Hg 1.39 ug/1 o IXDXD) 1.39 =(¢o “% ( 0.5
?’. K 03“%‘_1.) 2 Oa.e -
*¥% Sample ID: 13759328 Seq: 167 15:14:56 30 Sep 1
Hg 1.39 ug/l R 1.39
#¥% Sample ID: 1375966 "t¥1 KMy geq: 170 15:17:13 30 Sep _
S 7-’—@.355,43&)( |.35) = O.'-{‘[Q%[ﬂ,“ﬂ kennoy
Hg « 500 ug/1 o XD « 500 -
' - (0"17‘?#5‘&”5%3(0'50@ 043'40#&, %
s Sample ID: 1375966 Seq: 171 15:19:24 30 Sep 1999
Hg AT ug/1 o« OXD 394
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15:21:34 30 Sep 1599 Protocol: ontario
Linre Conc. Units SD/RSD i 2 3 4 )

**% Sample ID: 1T75970 W Soq-Krenoy Seq: 172  15:21:34 30 Sep 1999 HG

- 7\"‘;(0-‘7‘1&5'-2-) (¥rrt 07539.0+335 +3.0 5
Hg 276 ug/1 « XD 276 3omsl

- = (o .qn,ugLe) ( 0.Sae)-

. d o.a“‘% o,
*¥¥% Gample ID: 1375970 Seq: 173 S9:25:44 T Sep Illg
Hg 273 ug/1 « EXIXD) 273

*%% Sample ID: 1378978 U, Soy-Emoy Seq: 174 15:25:54 T Se

X = Qo.auﬁ 1) C1.35) =(¢o.

Hg .116 ug/1 - OX2XD .116
= (¢CoaugeY(o.500) = (¢o.
¥ Sample ID: 1375978 Seq: 175 15:28:05 30 Sep
Hg 120 ug/1 « @X2XD 120
**¥% Check Standard: 4 Ck4IPC/CCV Seq: 176 15:30:13 30 Sep 1999 HG
Lire Flag “Rcv. Found True Units 8D/RED _ -
Hg 163, 5.17« 5.0 ug/l 000 X A SwAugll @
*¥% Check Standard: 3 CkIIPC/CCV Seq: 177 19:32:33 30 Sep 19799 HG
Line Flag %“Rcv. Found True Units SD/RSD
Hg i@1. 5.6~ 5.00 ug/l - XD
*¥% Check Standard: 2 - CKZICB/CCE  Seq:
Line Flag %Rcv. Found True Units
Hg -3430n  —.034 Saan ug/l
*¥¥* Check Standard: 1 CkK1ICE/CCEB Seq: 179 15:37:00 3@ Sep 1999 HG
Line Flag Found Range(+/-) Units SD/RSD :
Hg -.031 - 200 ug/1 « 0D
% Gample ID: 1375908 U, s -Kmeoy Seq: 189 15:39:08 30 Sep
depuled\  H 283 ag/l o 283 = gaeaugle)(13s)
I¢ - el w o {KZ) - ot
m@ 9 ° = (o. aeoug.l.z)( 0,50
) #¥% Sample ID: 1375958 Seq: 181 15:41:18 30 Sep 1999

Hg  .278  ug/l DD 278
*% Sample ID: 1375958 Seq: 182 15:43:29 3@ Sep 1999 HG
Hg  .279  ug/l o XD 279
*x Seq: 183 15:45:39 36 Sep 1999 HG
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15:47:49 30 Sep 1999 Protocol: ontario
Line Conc. Units SD/RSD 1 2 3 4 5
* Tost Sk o Pest <ot .=
*¥% Sample ID: 1575998 Hpeq-franty Seq: 184  15:47:49 30 Sep 1999 HYacouyid 13s):
o ., P8 200 WB/L T332 )25 X2, 88 usle Hak
Mg  2.12  ug/l  WGee o 2.12 jC gl X o uﬂ
T =( ot . P3ER) ™~
*#% Sample ID: 1375958 ~ Seq: ¥ 1 T Sep 1999 HG
PS 2.00 UG/L
Hg  2.13 ug/l XD 2.13

*%% Sample ID: 1375974 HypSey- Krmnoy Seq: 186 15:52:27 S0

| | % =(¢0.20q2) (136D = (Ko0:3.410
Hgy .38 ug/1 « XD @38 ,( ( :uﬁ “J Hy oy
: . = (€03uiglt Wy gy Yo, SOy =
**¥% Sample ID: 1375974 Seq: 187 15:54:38 T Sep 1999
Hg .45 ug/l DD 045
*¥% Sample ID: 1375740 Seq: 188 15:56:49 3@ Sep 1999 HG
‘ @.1N HNOS 1:5 DIL
Hg ug/1 « OXXD 2.01
*% Sample\ ID: 1375940 Seq: 182 15:59:02 T Sep 1999 HG
@.1N HNOZ 1:5 DIL
_ Hg 245 ug/1 - @D .245
*%% Sample ID: \3I7594@¢ PS Seq: 190 16:@1:13 30 Se{z 1999 HG
@.1N HMOS 1:5 DIL
Hg 3.97 ug/ - XD 3.97
#¢ Sample ID: 137598% PS Seq: 191 16:035:30 30 Sep 1999 HG
@.1IN HNO3S 1:5 DIL :
Hg 1.02 ug/1 o XD 1.02
., Jokt = ~p¥** Sample ID: 137395% Seq: 192 16:05:42 30 Sep 1999 HG (3,
;;;-:clc - @, IN HNOS 1310 DIL ~ Pb=odagy 09
) Hg  1.93  ug/l 00 1.53 X @.QW)’(;; 37 Y0-1258)
Cledle . sy g Sample ID: 1Z75959 Seq: 193 | 16:07:53 30 Sep' 1999 HG
Fa ison . @.1IN HNOS 1:1@ DIL
fsta% = PF Hg 1.92 ug/1  OXDD 1.92
vz t3v3- i
*#¥% Check Standard: 4 Ck4IPC/CCV_ Seq: 194 16:12:42 Z0 Sep 1999 HG
Line Flag %Rcv. Found True Units SD/RSD _ ) 9
Hg i@, 5.07 5.0  ug/l . S0 X = 5.07#8& |0l R
#¥% Check Standard: 3 CkIIPC/CCV  Seq: 199 16:15:@1 30 Sep 1999 HG
Line Flag %Rcv. Found True Units SD/RSD
Hg 101, 5.06 5.0 ug/l . DDD



Folder: @93@99HG Page 317

16:17:20 30 Sep 1999 Protocol: antario
Line Conc. Units SD/RSD i 2 3 4 a
*¥¥** Check Standard: 2 CKZICE/CCE Seq: 196 16:17:20 20 Sep 1999 HG
Line Flag %“Rcv. Found True Units SD/RSD -
Hg =331 -3 SOD ug/l « OO0
**% Checl: Standard: 1 Ck1ICE/CCE  Seq: 197 16:19:27 30 Sep 1999 HG
Line Flag Found Range(+/-) Units SD/RSD
Hg -.0Z0 - 200 ug/1 - 0D
Rl ple ID: 1375940 Seq: 198 16:23:54 30 Sep 1999 HG
» . @.IN HNOS 1:5 DIL
Hg A1 ug/1 « QXD 2.01
qQl30laa g~
*¥%¥% Gample\ID: 1375940 Seq: 199 16:26:97 30 Sep 1999 HG
Nk evondg Sompee. @ IN HNOZ 1:5 DIL
Hg 1.59 /1 « XD 1.59

¥ Sample ID: 1375940 PS Rs Spk Seq: 200  16:28:21 30 Sep 1999 HG RSbTVs
— @.IN HNOS 1:5 DIL “‘%SZ"

(:« Y317
Ho 3.94 ug/l 000 3.94 7‘{33@&){% l.3é Eo.m 4s2 \ = @1y W
*¥%% Sample ID: 1375940 PS Seq: 201  16TIET4EZ0 Sep 5 4

@.1IN HNOS 1:5 DIL

Hg 3.89 ug/1 » EXIND 3.89
e —» *%% Sample ID: 1375940 Seq: 202 16:33:04 30 Sep 1999 HG D.Lwoquﬁ
le”‘%‘ @.1N HNOS 1:5 DIL
g N WIVESY TP
"‘"““"i“” *¥% Sample ID: 1375940 ' Seq: 203 16:35:16 30 Sep 1999 HG
~ e ©.IN HNOS 1:5 DIL '
y2+33. Hg 2.0 ug/1 - (XD 2.0
vt > ¥¥¥ Sample ID: 1375933 Seq: 204 16:39: 13_3(?) Sep 1999 HG
'/;:ZL » ) _I:NJS—HED: 7{0‘ m_)(wml.».snu:.:..‘zq 20,5mel + LSved ¥3.0m
’;ﬁ Hg . &R ug/1 o XKD « 9 - (o.g%u v B “"‘" ""' . 0.25¢)
% Sample ID: 1375933 , Seq: 205 16:41:24 50 Sep IS *
Hg 03 ug/1 o OXXD D03
*¥% Sample ID: 1375942 Seq: 206 16:43:35 T Sep 1999 HG
HNOE+H202 . X =(Co.a g e ) (3.0)
Hg <02 ug/1 . 00 - @02 = (<o. G%UL “3 “’_D
**% Sample ID: 1375942 . Seq: 207 16:45:47 3o Sep 1999 H
HNOG-H202
Hg «X04 ug/1 « D00 004
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16:47:58 30 Sep 1999 Protoconl: ontario
Line Conc. Units SD/RSD 1 2 Z 4 =
B Sample ID: 1375946 Seq: 28 16:47:58 30 Sep 1999 HG
4 < 3 ens :
Hg .218 ug/1 Rz 218 }{ o@o' g L¢ “;03(0'35-@
% Gample ID: 1375946 Seq: 24 P57 T@ 30 Sep 1999 uﬁ
Hg 216 ug/l XD 016
% Sample ID: 1375962 Seq: 21 16: 5222 30 Sep 1999 HG -
“e HNOSH202 y 2 e
- > =(o. “zcz
**4 Sample ID: 1375962 . Za-Bap 1999 HS
Hg « (X09 ug/1 « (XD o X9
= ¥**¥ Sample ID: 1373937 Seq: 212 16:56:46 S Sep 1999 HG
. Ia— HNOE-H202 = (<o w) C Wrmald 015nmg 401 Srret 4= 24.0me 2 + |4
Hg .12  ug/l ) L012 _ : 10t
‘* .. i - <°0 s%u ‘1? “zpz :' <'Oaa,% “7-“2";
% Sample ID: 1375937 Seq: 213 t0gi0s 0 Sep 19997HQ
Hg s ug/l « XD - @08
Sample ID: 13735965 Seq: 214 17:@01:10 3@ See 1999 HG
—_— HNOS-H202 To(Cow Raag Ll Y ( Pomt +00SmL 80, St 4= 3 Oras 415wl 43,
Hg -.001 ug/1 « XDKD -1 C‘“L'\Dw )
<o.9.ugle Hg_ w0, A @mq%v.)coasz
. ¥% Sample ID: 1373965 Seqg: 215 17:03:22 30 Sep 1999 HG = oa‘:‘{nﬁ%
Hg —.0o0  ug/l D - D
*% Sample ID: 13799465 Seq: 216 17:05:34 T¢ p 1999 HG
Hg  .001  ug/l XD 001 )
#¢ Sample ID: 1375965 fst Sor Seq: 217  17:08:14 30 Sep 1999 Pt =
" — e oa%u.)tq s) :
Hg 1.87 ug/1
o A
Lo - K
%% Sample ID: 1375965 ep 1959 HG ;cyog"”
2
Hg 1.84 ug/1 » XEKD) 1.84
*%% Check Standard: 4 Ck4IPC/CCV Seq: 219 17:12:59 30 Sep 1999 HG
Lire Flag %Rcv. Found True Units SD/RSD
Hg 101. 5.05  5.00 ug/l OB X =5 03u51L
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17:15:16 30 Sep 1999 Protocol: ontario
Lire Conc. Units SD/RSD 1 2 3 4 5]
*¥% Check Standard: 3 CkIIPC/CCV  Seq: 22X 17:15:16 30 Sep 1999 HG
Line Flag %YRcv. Found True Units SD/RSD
Hg 16, 5.@1 S.00 ug/l « XD
#¥%* Check Standard: 2 CkZICB/CCE  Seq: 221 17:17:36 3@ Sep 1999 HG
Line Flag %Rcv. Found True  Units SD/RSD _
Hg -I2B800 —.033 Lo0n ug/l Jomp X =(<L 0-3ugll
%% Check Standard: 1 Ch1ICER/CCE Seq: 222 17:19:43 30 Sep 1999 HG
Line Flag Found Range(+/-) Units SD/RSED '
Hg -. 034 - 2o ug/1 « XD

AN
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RurProt: ONTARIO
RurFold:

Idle

1@0599H5 Seq: 14  BRatch:

Prnt: R/T On
Rev: 4.0

23:27:46 ©4 Oct 1999 Xmit: Off Gas: 0.7 LPM
User: A/S: On

0. ‘50}/,@*"

AJTOSAMPLER: Rack entry  Rack RACK#1
cup ID

1

VONOC bR

i@
11
12
13
14
15

GCs/ICV
LRE-ASH
LFE-ASH
NIST #

1375954
1379954
1373954
1373931
1379940
1375944
1375959
1375959
1375959
1379955
137594%

Extended id
ONARIO S UG/L 1a/
DIGEST 10/4/99

2 UG/L 1a/4

Weight Volume Macro
4 1.0000 100600

1. @axxd 1.

1.@aa0 1.0

1637E COAL ASH 10/4 1.0000 1.0000

3.396/1.016 SE1S

I.Zo/0.83 SR 16
3.41/0.82 SB 18
COMP @.526/ 100
©.51/1@0

COMP @.5@/16xD
@.53/ 100

©.53/ 16

PS @.53/71@@ 2 UG/L

1.0 1,
1.0 1. XX
1.@000 1, o
1.0 1 .o
1,00 1, oo
1.omaxd 1, Gxaxxn
1o 1., emnd
1.Gxxd 1, e
1.@as 1o

3.03/0.83 THIMBLE  1.0000 1.0600

FILT BLK 1

1. 1. @D
PgDni

| Cup 14 extended ID: 3.00/0.85 THIMELE
i
I :

Cell entry douwn Ins to switch




RuriProt: ONTARIO
RurFold: 1@@599HG Seq: 14  BRatch:
Prnt: R/T On
Rev: 4.0 2T:27:48 @4 Oct 1999 Xmit: Off Gas: ©.32 LPM
Idle User: A/S: On
AJTOSAMPLER: Rack entry  Rack RACKHL Palp
oup ID Extended id . Weight Volume Macro
16 1375949 FILT BLE 2 1. G 1, @axxo
17 1375949 FILT BLE. 3 1.0 1, @
18 1375935 FILT/1@ 1. @D 1, G
19 1375963 FILT/1@x2 1. G 1, GXXaxs
20 13739967 FILT/100 10000 1.0
2 1R EAR 1:0293 1:49%2
23 1375971 FILT/1@&3 1. Gaxxn 1, QXD
=4 13775971 PS FILT/1@0 2 UG/L 1. Goam 1, @
29 1.0 1 .o
26 1.0000 1.00600
e 1. @00 1. @0
2 10000 1.0
22 1.0000 1.0
30 1@ 1. @D

PcDr

i .
| cup 16 extended ID: FILT ELK 2

n
"

Cell entry down Ins to switch ||

J




RunProt: ONTARIO
RurFold: 1@0599HG Seq: @ Ratch:
Prrnt: R/T On  so-0° o5 Gt 1999

Rev: 4.0 %#W Xmit: Off Gas: LPM
Idle sols189 9> User: A/S: On
INSTRUMENT: Scheduled Maintenance
Uses left Last service Next service
replace: Pump tubing 219 I0-Sep—99 10-0ct-o29
Waste drain tubing 1844 24-8ep—-99 28-Sep—@0
Liquid/gas separator J989 O7-Sep—99 11-0ct—xo
puip head 1 @D ' N/A N/A
Hg lamp N/A S—-Pug-99 27-Jarn—@x
Reductant bottle 19 I-Sep—99 28-Mar—ixn
prlcess tubing Ia89 N/A N/A
Clean optical cell &0 N/A N/A
* — needs maintenance
u For help on <hotkey: press Shift <hotkey:
\




RurnProt: ONTARIO
RurfFold: 1@a599HG Seqs @ Batch:
Prrnt: R/T On s0-v0 oS Ock /999

Rev: 4.0 RO L—G4-Bet—t997 Xmit: Off Bas: @.30 LPM
Idle | 57T User: A/S: On
UTILITY: Diagnostics Tip X @ 1 @
Aper test Tip Y @ 1 @
Test optic Tip Z 23 1 o
Tip home Bas I
Out port ' ' aperture i8
In port .
Run pcode Aecephst e Z;,..;,g__
Cal A/S —oo A F Joo

Sencsors on solenoid Enter for test Ins for motor More tests
Pcode halt @ @ 344




RuriProt: ONTARIO

RurFold: 1@@599HE Seq: @ Batch:

Prat: R/T On so:v0 OS5 Ot 1999
Rev: 4.9 20T Bet—tP?5-Xmit: Off Gas: @.30 LPM
Idle 74 “/sh9 User: A/S: On

UTILITY: Diagnostics Tip X @1 @
Aper test Tip Y ® 1 1
Test optic Tip Z g5 1 ]
Tip hone BGas 5@
Out port Smpl. intensity 1218213
In port Ref. intensity o574 3 <02,
Run pcode Oﬂa
Cal A/S

@ 142

r Sencsors on solLenoid Enter for test Ins for motor More tests
’ FPcode halt @




se/s799

Folder: 10a599H5E Pace
T 4B, g Protocol: ONTARIO
Line Conc. Units SD/RSD 1 2 S 4 )
***;_AStémdardz ,)@ Seq: © 22:34:16 @4 Oct 1999 HG
Hy .00 477
*% Standard : 2 Seq: 1 22:36:26 @4 Oct 1999 HG
Hy o X -49
*¥% Standard: 1 Rep: 1 Seq: 2 22:39:26 @4 Oct 1999 HG
Hg | o OXXD ug/1 -464
*6% Standard: 1 Rep: 2 Seq 3 22:41:36 @4 Oct 1999 HG
Hg - XD ug/l -457
*¥*¥ Standard: 2 Rep: 1 Seq: 4 22:43:46 @4 Oct 1999 HG
Hg - 2D ug/1 2504
*¥¥* Standard: 2 Rep: 2 Seq: S 22:45:56 @4 Oct 1999 HG
Hg - 200 ug/1 24748
%% Standard: 3 Rep: 1 Seq: 6 Z2:48:05 @4 Oct 1999 HG
Hg o XD ug/1 &IL3F \
*¥% Standard: 3 Rep: 2 Seq: 7 22:50:15 @4 Oct 1999 HG
Hg  .500  ua/l 63378
*¥% Standard: 4 Rep: 1 Seq: B 22:52:25 @4 Oct 1999 HG
Hg 2.0 ug/l 254824
*¥% Standard: 4 Rep: 2 éeq: 9 22:54:35 @4 Oct 1999 HG
Hg 2.00 ug/1 255935
o Sta;'sdard: S Rep: 1 Seq: 1@ 22:56:45 @4 Oct 1999 HG
Hg SO0 ug/l I24465
6% Standard: S Rep: 2 | Seq: 11 22:57:05 94 Oct 1999 HG
Hg 5.00 ug/1 632476




Folder: 1@0599HG Page 335
23:01:23 @4 Oct .19‘?‘? Protocol: ONTARIO
Line Conc. Units SD/RSD 1 2 3 4 3
*¥¥% Standard: 6 Rep: 1 Seq: 12 23:01:25 @4 Oct 1999 HG
Hg 10.9 ug/1 1238679
*¥* Standard: &6 Rep: 2 Seq: 13 23:03:52 @4 Oct 1999 HG
Hg 10.0 ug/1 1247494



RunProt: ONTARIO
Funfold: iS55 Seq: i4  Batch:

Prot: R/T On |
Rev: 4.8 23:17:35 B4 Oct 1999 Xnit: Off Gas:  8.38 LM
lile B - User: f/S: On
CALIBRATION: Line | proto: ONTARID |
i oryted

Conc. Calc. Dev. -Xlinear

S1 .68 -B24 -84 Quadratic
2 288 .19 -.621  Wtdlimear
S3 568 498 -.B18 ¢
1z 2.8 .83 foeept o
§ o LB n
S6 188 9.9 -.8X% c
hoRE (7 995 O
B OBAVMeb € 2831822
1can it
5 -ith -i.87 -4pd
82 248% 8.73 25804
83 6388 0.9 63639
M o3 83 754624
S 64m 8 632465
S 7246 6.5 1238679

Relative Absorbance
457
24748

N\

New cal coefficients stored




Repesppart

Folder: 100399HG Page 336
23:30:02 @4 Oct 1999 Protocol: ONTARIO
Lire Conc. Units SD/RSD i 2 3 4 ]
*¥% Check Standard: 4 Ck4IPC/CCY Seq: 14 23:T0:02 @4 Oct 1999 HG
Line Flag %“Rcv. Found True Units SD/RED _
Hg 101, S.06  S5.00  ug/l o X5 0B.uug Lo (0224
% Check Standard: 3 CkIIPC/CCV Seq: 15 23:32:21 @4 Oct 1999 HG
Line Flag %Rcv. Found True Units SD/RSD
Hg 102, S.1a 9,00  ug/l oD
% Checlk Standard: 2 CLZICE/CCE  Seq: 16 Z23:34:39 @4 Oct 1999 HG
Line Flag Y“Rcv. Found True Units SD/RSD —
Hg 26000 —-.026 Lo ug/l oo X = <o. oaoa/rﬂﬁ L
**% Check Standard: 1 Ck1ICB/CCE  Seq: 17 23:36:46 @4 Oct 1999 HG
Line Flag Found Range(+/-) Units SD/RSD
Hg -—.021 « 20X ug/1 » DD
¥ Sample \D: QCS/ICV Seq: 18 23:38:51 @4 Oct 1999 HG
o)5aa ORIO S UB/L 10/4
Hy 7.4  ug/I~9 .00 7.04
*%% Sample ID: GCS/ICV Seq: 19 23:44:25 @4 Oct 1999 HG
ONARIO S /4 °
Hg 5.21 ug/1 - DD 21 X = 522““#“" /0% 7o
*¥ Sample ID: QCS/ICV Seq: 20 23:46:43 @4 Oct 1999 HB
ONARIO 5 UG/L 1o/4
Hg 5.22 ug/l - XD 5.22 \
% Sample ID: LRE-ASH Seq: 21 23:48:59 @4 Oct 1999 HG
— DIGEST 14/4/99
Hg NG ug/1 o XD 063 X = <o. i’"‘fm
K Sémple ID: LRE-ASH Seq: 22 23:51:02 @4 Oct 1999 HG
DIGEST 1@/4/9%
Hg 070 ug/1 « XD 070
*¥¥% Sample ID: LFE-ASH Seq: 23 23:535:07 @4 Oct 1999 HG
2 Us/L 10/4
Hg 2.e8 ug/1 - DD - 2.08 X= 208 /2
*¥6% Sample ID: LFE-ASH Seq: 24 23:55:11 @4 Dct 1999 HG
2 Us/L 1a/4
Hg 2.47 ug/1 « XD 2.07
*#¥% Sample ID: NIST # Seq: 25 23:57:16 @4 Oct 1999 HG
16328 COAL ASH 10/4 o0.50. //oo 2
Hg 722 ug/1 « XXD T2 a —
@ T Olug ot 0009 wishs
¢ Co 721 J%M—)( 0. /oa,e,)
e ————
0-50$
P




0
lor ceportal

FH

Folder: 10@599H6 Pace 327
23:59:20 @4 Oct 19"7‘9 Protocol: ONTARIO
Lire Comnc. Units SD/RSD 1 2 3 4 3
*¥% Sample ID: NIST # Seq: 26 22:59:20 @4 Oct 1999 H5
: 16338 COAL ASH 10/4
Hg T30 ug/1 » XD 72D
Sample ID: 1375954 7L mile Gtk Seq: 27 @0:01:23 @3 Oct 1999 HG
PGB onl 2.376/1. m1t3 T= <oy X LIy b 1oog foe
Hg 255  ug/l « XD .35 - 70T G e purtion g
*¥% Sample ID: 1375954 Seq: 28 @:G3:28 @5 Oct 1999 HG
' 3.376/1.01G SE15
Ha LG54 ug/1 « XKD .54
¥ Sample ID; 1375954 JZmelile B0 Seq: 29 @D:@3:3T @5 Oct 1999 HG
2 "0l 3.30/0.83 b Co2ugle Y 22 o.10a2) = (<o.08
Hg  .247  ug/l o 047 % orugte 22 Y < “‘Ul-/”‘\
6% Gample ID: 1373954 Seq: @ O:07:37 @5 Oct 1999 HG
3.30/0.85 SE 16
Hg . 049 ug/1 « X0 049
*% Sample ID: 1379954 M%gs o 31 @p:@?:41 @3 Oct 1999 HG
. FaJ~®T™=75, o ©.82 @!) 3ot Y3 o./04 o.09 /_é
Hg @27  ug/l ) 027 '( “¢ X Y )= “RTG
*¥¥% Sample ID: 1373954 Seq: 3I2 p211:46 @3 Oct 1999 HG
3.41/6.82 Sk 18
Hg L025  ug/l « XKD LO25 AN
*** Sample ID: 1375931 Ask\ml%m I3 o0:13:S1 05 Oct 1999 HB
Hg 5.0 ug/1 (;ngu'!P - 2&(71(;1({” -(%96, e )(00‘-/50:‘1&
=TT T o ‘-'(0- S g | 3"3«9.)(15 oaeas\ 4.3
%6 Sample ID: 1375951 Seq: 34 @p:16:@0 @3 Oct 1999 HG 3
_ : COMP ©.52G/ 1@
Hg 4.93 ug/1 » XKD 4.93
**% Sample ID: 1375940 #&A - Seq. 3 00:18:08 05 Oct 1597 bL=05.
' D.51/100 b 6 0/ o, /o.L, ]./9
Hg  5.98  ug/l N7y 5.58 ‘“ﬁ‘m)( ) gacl Hgesk
. A ‘ = ) ”ﬁad.) \f ops3 14,02 MG
*6% Sample ID: 1375940 Seq: 727 .18 @9 D(:t 1999 uﬂ ash
_ @.21/100 >
Hg 6.03 ug/1 o XD 6.05
¥%% Sample ID: 1375944 ,454 M’QWQSEQ’ 37 OB:22:23 @3 Oct 1999 HG D.L= o.q
COMP @.50/1@00ml — 0. 10,
Ha 4.46 ug/1 R 4.45 X 9.95,,,31¢X ) o. 89«“’ ”9«/\
= Cwﬁ‘i»wm %m)(q.aaea )f 830
H
i A hg
. B m
4 L 4



Folder: 10059946 Page 338

n:24:34 @5 Oct 1999 Protocol: ONTARIO
Lire Conc. Units SD/RSD 1 2 3 4 5]
¥¥% Sample ID: 1375944 Seq: 38 @2:24:34 @S Oct 1999 HG

OoMP @, 50/ 100
Hg 4.43 ug/l » GXXD 4.43
*%% Check Standard: 4 Ck4IPC/CCV Seq: I9 %tH 2 16 @5 Oct 1999 HG
Lire Flag Y%Rcv. Found True Units SD/RSD s 50700l 2 '
Hg 101. 3.06 9.0 ug/l o D0

(oo )

*¥¥% Check Standard: & CEIIPC/CCV Seq: 40 @HeTZ: 37 @3 Oct 1999 HE
Lire Flag YRcv. Found True Units SD/RSD
Hg 1602, 5.08 S.00  ua/l XKD
#% Check: Standard: 2 CkRICE/CCE  Seq: 41 OD:T4:94 @3 Oct 1999 HG
Line Flag %“Rcv. Found True Units SD/RSD -
Ha —29500  —.630 000 ug/l o ©o 2 gt
*¥%% Check Standard: 1 Ck1IICR/CCE  Seq: 42 @0:37:01 @5 Oct 1999 HG
Line Flag Found Range(+/-) Units = SD/RED
Hg el 7 kA « X0 ug/1 « (XKD
— Por refoded date, - ) ) Di-
*¥er—Sample 1Dt 10797997 A< wr's.sae Seq: 43 @0:3I9:08 05 Oct 1999 HE 2 L2o. 4.

®.53/100 X’(? //%&)Ca,/ob )= /c36’.‘a}/7

Hg  7.16  ug/l 0D 7.16 ~
-gf"l ,3.‘5“"\)(9:5397ﬂ) l\‘{%Haqsk
*%% Sample ID: 1375959 Seq: mw :41:18 @5 Oct
0.53/100
Hg 7.47 ug/l L 7.@7 \
**% Sample ID: 1375959 Seq: 45 @0:43:38 05 Oct 1999 HG
@55/ 100
Hg  7.1®  ug/l 0 7.10
**x Sampie ID: 1375759 Seq: 46 @0:45:52 05 Oct 1999 HG
#Js193 gl Sapley 537100
Hg 234 ug/l 00D 2.34
o4 ANwr=8.530 %, w7
**% Sample ID: 1375959 PS fest Spk _Seq: G0:47:56 @5 Oct 1999 I-an L o,,;z_
T @.55/100 2 UB/L )g-(g,% , L2 2200k St s
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Line Conc. Units SD/RSD 1 2 3 4 9
¥ Sample ID: 1373955 Seq: S0 @O:d4:30 @3 Oct 1999 HG
Z.00/0.83 THIMBLE
Hg  .037 ug/l « XKD 037
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_ . FILT BLE 1 _Fe vdvsne 042
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APPENDIX E
SAMPLE CALCULATIONS
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SAMPLE CALCULATIONS FOR

FLOW, MOISTURE AND ISO
Client: Birchwood Power Plant: King George.VA
Test Number: Run 2 Test Date: 9/15/99
Test Location: Unit 1 Qutlet Test Period: 0742-1109

1. Volume of dry gas sampled at standard conditions (68 deg F, 29.92 in. Hg), dscf.

delta H
17.64xY x Vm x ( Pb + -----eeeme--)
13.6
Vm(std) =
(Tm + 460)
1.072
17.64 x 1.0072 x 81.239 x ( 30.14 + -=--aeeeeme )
13.6
Vm(std) = =78.689
94.30 + 460
Where:
Vm(std) = Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.
Vm = Volume of gas sample measured by the dry gas meter
at meter conditions, dcf.
Pb= Barometric Pressure, in Hg.
deltH = Average pressure drop across the orifice meter, in H,O
Tm = Average dry gas meter temperature , deg F.
= Dry gas meter calibration factor.
17.64 = Factor that includes ratio of standard temperature
(528 deg R) to standard pressure (29.92 in. Hg), deg R/in. Hg.
13.6 = Specific gravity of mercury.

o:\s\a\birchwood\mercprog\ISO-MERC CALC.xis T 10127199



2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Vw(std) =

Vw(std) =

Where:

Vw(std) =

Vwe =
Wwsg =
0.04707 =

0.04715 =

3. Moisture content

bws =

bws =

Where:

bws =

o:\s\a\birchwood\mercprog\ISO-MERC CALC .xls

(0.04707 x Vwc) + (0.04715 x Wwsg)

(0.04707 x 225.0 )+ (0.04715x 16.1)=11.3

Volume of water vapor in the gas sample corrected to
standard conditions, scf.

Volume of liquid condensed in impingers, ml.

Weight of water vapor collected in silica gel, g.

Factor which includes the density of water

(0.002201 Ib/ml), the molecular weight of water

(18.0 1b/Ib-mole), the ideal gas constant

21.85 (in. Hg) (ﬁ’)/lb-mole)(deg R); absolute
temperature at standard conditions (528 deg R), absolute
pressure at standard conditions (29.92 in. Hg), fi’/ml.
Factor which includes the molecular weight of water
(18.0 Ib/Ib-mole), the ideal gas constant

21.85 (in. Hg) (ﬁ3)/lb-mole)(deg R); absolute
temperature at standard conditions (528 deg R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/lb, ft’/g.

Vw(std)

Vw(std) + Vm(std)

11.350
— Y
11.350 + 78.689

Proportion of water vapor, by volume, in the gas
stream, dimensionless.

10/27/99



4. Mole fraction of dry gas.

Md = 1-bws
Md = 1-0.126 =0.874
Where:
Md = Mole fraction of dry gas, dimensionless.

5. Dry molecular weight of gas stream, 1b/lb-mole.

MWwd = (0.440x % CO, ) +(0.320 x % O, ) + (0.280 x (% N, + % CO) )
MWwd = (0.440x12.8)+(0.320x6.0)+(0.280 x ( 81.2 +0.00 ))
= 30.29
Where:
MWwd = Dry molecular weight , 1b/lb-mole.
% CO02 = Percent carbon dioxide by volume, dry basis.
%0, = Percent oxygen by volume, dry basis.
%N, = Percent nitrogen by volume, dry basis.
% CO = Percent carbon monoxide by volume, dry basis.
0.440 = Molecular weight of carbon dioxide, divided by 100.
0.320 = Molecular weight of oxygen, divided by 100.
0.280 = Molecular weight of nitrogen or carbon monoxide,
divided by 100.

6. Actual molecular weight of gas stream (wet basis), Ib/Ib-mole.

MWs = (MWdxMd)+(18x(1-Md))
MWs = (30.29x0.874)+(18(1-0.874))=28.74
"Where:
MWs = Molecular weight of wet gas, 1b/lb-mole.
18 = Molecular weight of water, 1b/lb-mole.

o:\s\a\birchwood\mercprog\ISO-MERC CALC .xls
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7. Average velocity of gas stream at actual conditions, ft/sec.

. Ts (avg)
Vs = 85.49 x Cp x ((delt p)')avg x (==---=ssmeenmme- )12
Psx MWs
654
Vs = 85.49 x 0.84 x 0.997410 X (-=------==eunmmmeeu Y 1/2 = 62.3
30.07 x 28.74
Where:
Vs = Average gas stream velocity, ft/sec.
(Ib/lb-mole)(in. Hg)'?
85.49 = Pitot tube constant, ft/sec x
(deg R)(in H,0)
Cp= Pitot tube coefficient, dimensionless.
Ts = Absolute gas stream temperature, deg R = Ts, deg F + 460.
P(static)
Ps = Absolute gas stack pressure, in. Hg. = Pb + ~eeeceeeeeeeee
13.6
deltp = Velocity head of stack, in. H,O

8. Average gas stream volumetric flowrate at actual conditions, wacf/min.

Qs(act) = 60 x Vs x As
Qs(act) = 60 x 62.32 x 188.69 = 705558
Where:
Qs(act) = Volumetric flowrate of wet stack gas at actual
conditions, wacf/min.
As = Cross-sectional area of stack, ft’.
60 = Conversion factor from seconds to minutes.

o:\s\a\birchwood\mercprog\ISO-MERC CALC.xls ) 10/27/99



9. Average gas stream dry volumetric flowrate at standard conditions, dscf/min.

Ps
Qs(std) = 17.64 x Md x ----- x Qs(act)
Ts
30.07
Qs(std) = 17.64 x 0.874 x ---------- x 705558
654
= 499936
Where:
Qs(std) = Volumetric flowrate of dry stack gas at standard

conditions, dscf/min.
Note: Volumetric flowrate from the unit 5 outlet (corrected to the Unit 5 inlet O, concentration)
was used in the emission rate calculations. That value is 182,746 dscfm.

10. Isokinetic variation calculated from intermediate values, percent.

17.327 x Ts x Vm(std)

Vs x O x Ps x Md x (Dn)?

17.327 x 654 x 78.689
I= =101.5.
62.32 x 144 x 30.07 x 0.874 x (0.193)"2

= Percent of isokinetic sampling.
= Total sampling time, minutes.
Dn = Diameter of nozzle, inches.

17.327 = Factor which includes standard temperature (528 deg R),
standard pressure (29.92 in. Hg), the formula for
calculating area of circle Dm, conversion of square
feet to square inches (144), conversion of seconds
to minutes (60), and conversion to percent (100),

(in. He)(in®)(min)
(deg R)(f*)(sec)
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SAMPLE CALCULATIONS FOR

MERCURY
Client: Birchwood Power Plant: King George, VA
Test Number: Run 2 Test Date: 9/15/99
Test Location: Unit 1 Outlet Test Period: 0742-1109

1. Total Mercury concentration, Ib/dscf.

W x 2.2046 x 10E-9

C, =
VIn(std)
0.88 x 2.2046 x 10E-9
C| =
78.689
= 2.47E-11
Where:

W = Weight of Total Mercury collected in sample in ug.
C; = Total Mercury concentration, Ib/dscf.
2.2046x10°

Conversion factor from ug to pounds.

2. Total Mercury concentration, ug/dscm

w
Cz =
Vm,q) x 0.02832
0.881
Cz =
78.689 x 0.02832
= 0.40
Where:

C, = Total Mercury concentration, pg/dscm.
W = Total Mercury catch, pg.
0.02832 Conversion factor from cubic feet to cubic meters.

o:\s\a\birchwood\mercprog\ISO-MERC CALC xls
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3. Total Mercury concentration, ug/Nm3

\'Y
C3 =
Vm gy x 0.02832 x (16.44/17.64)

0.881

C3 =
2.08
C = 0.42
Where:

C; = Total Mercury concentration, ug/Nm’
W = Total Mercury catch, pg.

0.02832 = Conversion factor from cubic feet to cubic meters.
16.44/17.64 Ratio of conversion factors for standard temperature
and pressure and normal temperature.

4. Total Mercury mass emission rate, Ibs/hr.

MR1 = C,;xQs(std)x 60
MRI = 247E-11x 499936 x 60
MRl = 7.40E-04
Where:
MR1 = Total Mercury mass emission rate, Ibs/hr.
60 = Conversion factor from minutes to hours.

5. Total Mercury mass emission rate, lbs/lOE;!-lZ Btu.

MR2 = MRI1/F-Factor x 10E+6
’ MR2 = 7.40E-04/2142 x 10E+6
MR2 = 0.35
Where:
MR2 = Total Mercury mass emission rate, Ibs/10E+12 Btu.
HeatInput = 2142 x 10° Bw/hr

o:\s\a\birchwood\mercprog\ISO-MERC CALC xlIs 10/27/99



APPENDIX F
EQUIPMENT CALIBRATION RECORDS
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NOZZLE CALIBRATION DATA FORM
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WESE 3N

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Pl
DATE 4//7 /f v POTENTIOMETER NUMBER ~ —o> o, 7 5
AMBIENT TEMPERATURE _ Gl BAROMETRIC PRESSURE 2 % S 7
CALIBRATION G o Qi REFERENCE: THERMOCOUPLE SIMULATOR
4 (ACCURACY21°F)
REFERENCE TEMPERATURE READING FROM TEMPERATURE
TEMPERATURE THERMOCOUPLE CHANNEL INPUT AVERAGE TEMPERATURE OIFFERENCE
NUMBER " READING
% Or 1 2 3 T4 s (%)
o ! bd - red [
0 32 s/ 4/ |30 |5 | Sr Y4 T2 4
>/ 2 o°— ok
% m oo |2y |/ (2re | 202 &
I A - (=4 _ ~
50 w022 932 |fsc|szz | /52| Jx 2 0° _ &
. el — - ] - .
1000 1832 /S/j o /}Z e | /830 /X_;o /830 /X,_) o . .
V3
COMMENTS
R ——
© AVERAGE TEMPERATURE READING s MEAN OF THE TEMPERATURE READINGS FOR THE THERMO-
COUPLE CHANNELS
() e °
THE CHANNEL READINGS MUST AGREE WITHIN®§ F OR 3 ©
ACCEPTABLE TEMPERATURE DIFFERNCES 1.8 & (REF TEMPF + 450) . (TEST TEMPF , 469) X 100
. (REF TEMPSF + ¢50)
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WESE: N

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

oate L3 =N TGS

POTENTIOMETER NUMBER Ny Zut 2 /4
AMBIENT TEMPERATURE /) (% .4=> 77— BAROMETRIC PRESSURE =Y. 7<)
CALIBRATION REFERENCE: THERMOCOUPLE SIMULATOR
(ACCURACY21'F)
REFERENCE TEMPERATURE READING FROM TEMPERATURE
TEMPERATURE THERMOCOUPLE CHANNEL INPUT AVERAGE TEMPERATURE|  DIFFERENCE
NUMBER READING ©
Sc Cf 1 2 3 ‘4 [ (%)

0 22 54 2 Eal 37 59 37 z°—

&,
. . . y . 2 - ® A
100 m |24 |29 |24 |29 |24 zsY -~ .3

. o oa 4 - IV
w - om G 65 939 539 9387 P 2
¢/

| , .
N oA VY W2 A VEE VA DY/ B - VA VAP Y /2
COMMENTS

© AVERAGE TEMPERATURE READING = MEAN OF THE TEMPERATURE READINGS FOR THE THERMO-
COUPLE CHANNELS

THE CHANNEL READINGS MUST AGREE WITHIN: § F OR 3 %

ACCEPTABLE TEMPERATURE DIFFERNCES1.S & <

(REF TENFF + 450) - (TEST TEMPSF + 450) X 100
(REF TEMPYF + 450)




L]
MANASIAS OUIIONERS/ICONTIA TANTY

PITOT TUBE IDENTIFICATION NUMBER: ‘/0/8\9

TYPE S PITOT TUBE INSPECTION DATA FORM

PITOT TUBE ASSEMBLY LEVEL? (/ (YES) (NO)

PITOT TUBE OPENINGS DAMAGED ? (YES-EXPLAIN BELOW) (L (NO)

o<y = (2°(<10) o<,=_(°(<10)
Bi=_({/ °(<5) B,= _(2°(<5)

¥y =_L° o= A=.92 n

2=AsinY = )/ in:(<1/8in.,
w = Asin® = ( 2 in,; (<1/32in.),

Pa =) ézgz éin. ’ Pb = ,222( in.
o = 13 in. p=r? _ vEs) (NO)

COMMENTS

CALIBRATION REQUIRED? (YES) 1/(NO)

INSPECTO%% DATE 2 A -7

o:\shared\sirteam\forms\pitotcal.drw



MARAGEAS OUSIONERS/CONT A TANTY

PITOT TUBE IDENTIFICATION NUMBER: ?/5@

TYPE S PITOT TUBE INSPECTION DATA FORM

PITOT TUBE ASSEMBLY LeveL? _ / (ves) (NO)

PITOT TUBE OPENINGS DAMAGED ? (YES-EXPLAIN BELOW) __,_~ (NO)
o<y= () (<10 S<,= _(7)°(<10)

Bi= (D °(<s) B, = (2 °(<5)

X / ° e = & ° A= 42‘2 in.
z2=A sinx = 4(2( in.; (<1/8 in.),
W= AsinS = 4 2 in.; (<1/32in.),

Pa=‘Z'éin. P=£l/éin.
Dt = ,Zi ’in. P,=P,? _/ (YES)

COMMENTS

(NO)

CALIBRATION REQUIRED? » (YES) l/(NO)

INSPECTOR/ DATE /41'}?9“‘7{

o:\shared\airteam\forms\pitotcal.drw



L ]
MANASIRS DUIIONEAS/ICONT WA TANTY

PITOT TUBE IDENTIFICATION NUMBER: ﬁ/ 5’7

TYPE S PITOT TUBE INSPECTION DATA FORM

PITOT TUBE ASSEMBLY LEVEL? ;. (YES) (NO)

PITOT TUBE OPENINGS DAMAGED ? (YES-EXPLAIN BELOW) (NO)

o<y = 52 ’(<10) o<, =_C°(<10)
Bi= (/" (<5) B,=_2°(<5)
y= L o=_° A=_FF

2=AsinY =_,0/ in;(<18in.),
W= Asin® = C.Z in.; (<1/32in.),

pa=L%in. P = A5 in

(NO)

D, = % in P =P, ? / (vEs)

COMMENTS
CALIBRATION REQUIRED? (YES) .~ (NO)
INSPECTOR DATE /A AP TR

o:\shared\airteam\forms\pitotcal.drw
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PROCEDURAL CHECKLIST
FOR EPA METHODS 1, 2, 3 AND 4

METHOD 1 DETERMINATIONS

£

Date 7/.2 27 _ Time Operator /:s:’e://&/'/ﬁf?ﬁ'/f/ Observer __g) 5"

Stack diameter properly determined? /£S5
Distance to nearest upstream disturbanCe properly determined? e >

Number of stack diameters? Tr 7 = 7 cvb'/;’l_:(" ~ /3

Distance of nearest downstream disturbance properly determined? /VC S

Number of sampling points properly selected? Ve S
Points properly marked on pitot tube? be S
Verification of cyclonic flow acceptable? ./~ /f S

METHOD 2 SAMPLING

Date 7/ Time Operator JC /(F Observer __ /D)
7 vl

Equipment identity matches pretest calibration list? /‘ﬂ 2

Pitot tube, lines, and manometer assembled correctly? e S

Pitot tube and components mounted interference-free manner? /P -
_Differential pressure gauge has correct sensitivity? _/7?—5

bifferential pressure gauge leveled and zeroed? /4( >
Pretest leak check? 7C> Cyclomc flow checked? ZJ

Orientation of pitot tube correct during traverse? _ 4e S
Sampling port adequately sealed around pitot tube?” /X’ )

Process operating at correct conditions? S

Stable reading taken at each traverse point?” % S

Static pressure measured? - Method used? /BT P potszed Zad! "' /t
Moisture content determmed”“ 7!&3 Method used? __s 7 J;R '

If not, explain why:

Orsat samples taken? 759_‘5

Post-test leak-check performed? S Leak check results: M Lo2 Ctm
Data recorded properly? Yo s = Calculations correct?




PROCEDURAL CHECKLIST
FOR EPA METHODS 1, 2, 3 AND 4

METHOD 3 SAMPLING

(g .
Date ZZZ/'Z él Time Operator \}C'//O f Observer __ /1 / /;

Method: Single-point grab Single-point integrated

Multi-point integrated

Is a filter used to remove particulate matter" MO

Sampling train leak checked? be s

Sampling train purged with stack éas prior to collecting the sample? ‘-74‘)

Sampling port properly sealed? (/(?()

Sampling rate held constant? "lﬁ’ ;

METHOD 3 ANALYSIS
Molecular weight determination by Orsat: ;?Q
Reagents at the proper level? 2> Analyzer level? %43
Analyzer leak checked? _ e T Y Analyzed within 8 hours? __ 2 lo3
Sample line purged? ‘%5 Complete absorption of gases? 0;@

The analysis repeated until“following analysis criteria met? /“@
CO, - Any three analyses differ by:
a. <0.3% when CO, = 4.0%

B ~ b. <0.2% when CO, < 4.0% M

_ /
O, - Any three analyses differ by: /
a <03%whenO, = 150% WA
- b. <02% when O, < 14.0% A/D

All readings averaged and reported to nearest 0.1% %




PROCEDURAL CHECKLIST
FOR EPA METHODS 1, 2, 3 AND 4

METHOD 4 SAMPLING

/ / 1/ C

/
Date ;ﬂ ?2 ﬁ Time Operator _+/ £7[ N, Z? Observer 2#7;//—~

Method conducted in conjunction with pollutant emission test? (/7 'f’ /D

Impingers properly placed? },e S
Impinger contents: st /00ml Ao 2nd _/02v? Fho 314 9”/ 7S
4th _SLw fo@  5th ph—  6th g
Modifications? ganz L 725 |
Cooling System: Crushed ice __¢~ Other
Sampling time per point 2C Number of points /
Probe heater on?" /V,/4 , Temperature Stable?
Filter heater on? /V/4 Temperature Stable?
Crushed ice in ice bath around impingers? e 5
Pretest leak check conducted? ) J__ Leakage rate? _<.0% cPm
Sampling rate constant? ____2S Isokinetic sampling? J/’/A
All data recorded properly? ___leS _
Post-leak check conducted? __ < 1, S Leakage rate? _ ~, 0% ¢/~

Analysis - Impinger Contents:
Method: Volumetric ,7" S5 .
Glassware cleaned following protocol for concurrent emission test? %
Gravimetric? _$%/% 59—5 Trip balance calibrated? /lg_}

Measurement of silica gel? Jes Balance? _7%, Lot
Color of silica gel? __ /1. /4f2 Condition? o0&
All analytical data recorded properly? -

All readings averaged and reported to nearest 0.1%




TECHNICAL SYSTEM AUDIT CHECKLIST
TRACE METALS SAMPLING

V4

Date ;ZZ{ZEi Time Operator \)6//;/}? Observer __ a1, / /l>

Equipment Setup _
Equipment identity matches pretest calibration list? % >

Probe nozzle: 7 Glass V%P}
Button-hook _Le S Elbow Size L7~ 5,/9/
Cleaned according to san;pling protocol? ‘72} 4 .19
Probe Liner: Borosilicate b”/ Quartz”_ Other

Cleaned according to samphng protocol? J S

Probe heating sys:te}. _ '
Checked? ” Temperature _~ 2507 _ Stable? 2
Pitot Tube: Type S }z > Other
Properly attached to probe (no interference to nozzle)? e S
Modifications: fons -

Pitot tube coefficient ___ 0. 8Y
Differential Pressure Gauge: Inclined manometers 2>

Magnehelics ___ 40O _ Ranges__of,o mzus
himA  -Cylenctinlet only): Borosilicate Glass e S Other
Cleaned according to sampling protocﬁ- %
Filter Holder: Borosilicate Glass 24 Other

Frit material: Borosilicate Glass” __ 0 Stainless __£&
Teflon "V's Other

Gasket Material: Silicone? Other

Cleaned according to sampling protocol? V,‘Z—-}

Filter Type(s): _R a1 2 /7 5ER

Impinger train: Number of impingers _

Cleaned according to sampling pro
Contents: 1st _O.r/ # {/avif ; V kz. )ov rd 0./ ke é =£t>
4th S/M03 /10 thD- 5m77 6&- s

Impinger Weights reco/rded'7

Cooling System

Proper connccuons? ‘705

Modifications _ /@72 7ofe.’
Silica Gel: Type ki Y New? Used?
Barometer: Mercury Aneroid Other Sl en/ C
Gas Density Determination: Temperature sensor Y€ >

Pressure gauge _ MlAnomie~ /| .

Temperature sensor properly attached to probe? /lof>




TECHNICAL SYSTEM AUDIT CHECKLIST

TRACE METALS SAMPLING
Date f‘[ﬁ [?j Time -

Test Procedures

Y 2 AP
Operator \/C;/\H‘ Observer /7 ,(/ 0

Recent Calibrations: Pitot tubes W S

Meter Box ves 7 Thermocouples/thermometers __ U §
Filters checked visually fof irregularities? y}é > 7
Filters properly centered? k2 o Labeled? L

Nozzle size properly selected? < S ,
All openings of sampling train pluggéd (pre-test and post-test) i,é S G55 1/ iars —TFE
Impingers properly assembled? & S /!

Pitot lines checked for leaks and plugging? vy(5

Meter box leveled? rS Manometers zeroed? __ -2 S
' Delta H from most recent e’élibration \755 7
&&»WW Nemegraph setup correctly? K factor 8T ~0.96 o ~ ),0%
Pretest leak check conducted? A E Leakage rate? _<£p.02 € Fon
Care taken to avoid scraping port or $fack wall? gg S
Effective seal around probe when in-stack? e >
Probe moved to traverse points at proper time? S
Leak check conducted during port change? Before < After? e S
Nozzle and pitot tubes kept parallel to stack at all times? _ ¢
Filter(s) changed during run? %7 ~ay) — Snedmes
Any particulate lost during filter change? o
Data forms completed and data recorded properly? ‘?25
L 4@«/W~Nemegraph-scmng changed with significant change in the stack temperature? __ 155"
Velocity pressure and orifice pressure recorded accurately? éz S &
Post-test leak check conducted? kﬁ - rate £ 02 Cirn
at inches of mercury é? %ﬁ — W Dovine e
Orsat analysis? lys Stack I-'-nv a1 Integrated s

Approximate stack temperanfre 4T 0 Gas sample v e~
Percent isokinetic calculated 522 (0% =+ 0% :




stple
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TECHNICAL SYSTEM AUDIT CHECKLIST
TRACE METALS SAMPLING

e

Date f};(/’z‘Zﬁ Time Operator (/¢/ \775 Observer _77;// >

Sample Recovery

Brushes: Nylon bristle M Other 72’(%“/
Cleaned according to sampling protocol? e S
Wash Bottles: Glass Polyethylene /7 Other 12'7:1«\,/
Cleaned according to sampling protocol? S
Storage containers: Borosilicate glass __ (S Other
Cleaned according to sampling profocol? S
Cap material // i/ - : free? v
Petri dishes: Borosilicate | g lﬂ5 Other

Cleaned according to samplm{ protocol? %S

Graduated cylinder: Borosilicate glass Other
Subdivisions of graduated cylinder €2 ml? __ (&S
Cleaned according to sampling protocol? 7 S
Balance type __ Lteed Lo ) C Calibrated? D)
Probe allowed to cool sufficiently? %_S s
Probe and sample train openings covered? s
Clean-up area(s) used h/es7dn/ 754146
Silica gel: Color? _/3/,€ Condition? __ S
Probe handling: Acetone rinse W/A’ 0.1 N Nitric rinse 7‘@-5
Bgrdriate recovery: Probe nozzle v’ Probe fitting
Probe liner [Vl Front half of filter holder (/

llected: Reagent(s) __ %5 1+ 4l fiad Toans
ﬂ"“; N Niric £ 0} 411vi¢_£ SEn/p%Hhd Acerone _/Lo

Impinger rinses: 0.1 N Nitric (7.2 Other rinses S5 _20 L Mo/?zio
Recovery efficiency samples collectéd from this train? /0 fixe
Sample numbers:

Samples labeled and stored properly? %«@
Liquid levels marked? 2>

Filter handling: tweezers used? ___ frS : Surgical gloves? __ 2> _
Any particulate lost? ) 4
NOTE: The above TSA would also be applied to the EPA Method 12 test train. -+ T /40

At




